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PREFACE. 


This  volume  of  the  American  Ephemeris  and  Naviical  Almanac 
was  prepared  under  the  hnmediate  supervision  of  Professor  W.  S. 
EicHELBERGER^  U.  S.  N.,  the  Director.  The  character  of  the  mat- 
ter herein  contained  is  the  same  as  in  the  inmiediately  preceding 
volumes,  but  the  arrangement  has  been  changed  in  a  number  of 
instances.  The  changes  in  the  Ephemeris  have  been  made  with  the 
approval  of  the  Astronomical  Council  of  the  Observatory  upon  the 
recommendation  of  the  Director,  after  consultation  with  the  Assist- 
ants of  the  Nautical  Almanac  Office. 

TTiis  is  the  first  volume  to  be  issued  imder  the  international 
agreement  resulting  from  the  Congrh  International  des  J^ph^m^rides 
Asbronomiques  held  at  Paris  in  October,  1911. 

The  naval  appropriation  bill  approved  August  22,  1912,  con- 
tained the  following: 

The  Secretary  of  the  Navy  is  hereby  authorized  to  arrange  for  the 
exchange  of  data  with  such  foreign  ahnanac  offices  as  he  may  from  time  to 
time  deem  desirable,  with  a  view  to  reducing  the  amount  of  duplication  of 
work  in  preparing  the  different  national  nautical  and  astronomical  almanacs 
and  increasing  the  total  data  which  may  be  of  use  to  navigators  and  astrono- 
mas  available  for  publication  in  the  American  Ephemeris  and  Nautical 
Almanac:  Provided,  That  any  such  arrangement  shall  be  terminable  on  one 
year's  notice:  Provided  further,  That  the  work  of  the  Nautical  Almanac 
Office  during  the  continuance  of  any  such  arrangement  shall  be  conducted  so 
tliat  in  case  of  emergency  the  entire  portion  of  the  work  intended  for  the  use 
of  navigators  may  be  computed  by  the  force  employed  by  that  office,  and 
without  any  foreign  cooperation  whatsoever:  Provided  further.  That  any 
onployee  of  the  Nautical  Almanac  Office  who  may  be  authorized  in  any 
annual  appropriation  bill  and  whose  services  in  whole  or  in  part  can  be 
q>ared  from  the  duty  of  preparing  for  publication  the  annual  volumes  of  the 
American  Ephemeris  and  Nautical  Almanac  may  be  employed  by  said  office 
in  the  duty  of  improving  the  tables  of  the  planets,  moon,  and  stars,  to  be 
isedin  preparing  for  publication  the  annual  volumes  of  the  office:  Provided 

■  !/»ft^,  That  section  four  hundred  and  thirty-five.  Revised  Statutes,  is  hereby 
.  i^tealed. 

In  accordance  with  the  authority  granted  by  Congress^  the  Navy 
BqMtrtment  has  expressed  its  willingness  to  adopt  the  program  of 

exchanges  of  data  recommended  by  the  International  Congress  at 

■  ••• 
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;— jit  li*  ^/»riir  ui'jT  "J*<^-  *ii"^  uteniiLz:  frc  r^u^Srtil  pirpciaess  '>ut  on 
fc*-^^-,/"  v'  '.lit  r*niir,itot!»*  I'f  liie  Aiiierirtijn.  Corihifci  frcm  ii,  and 
Mit  ^<  vus>:  'ut  y*^^rtL  'l^iaerTiiarr  azjc  ouja-  orit<-rTM<Mes  near 
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7  u^     V.  -vjt .  fc-fc  11.  j'rt^ac'us  re&rs.  js  ciTioed  ir-io  ihi^ee  parts, 

♦  rjt  *^'iK?sii*Tio^  '/  t  Lie  ml:,  and  M  :*oii,  the  jreooenrrJc  and  heliocentric 
yj^i*\^xA  '/  t:jt  iii?:./-»r  jliJiets.  aiid  otLer  fiirid^inx^ntal  a^^troDomical 
CitA  5'J?  ^^ .J^l^^i.-^t  ir-^ertals  of  Green^ch  mean  tiii>e, 

7  i^  XTjESiViTiiJ  of  tlif  part  Las  lieeii  rearrstnged.  Ail  information 
i*i»>:^  i:-  #3r/r..M<bf^ao'Ja  with  oiosen-aitions  of  ihe  positions  of  ibe  Sun  has 
tM^fU  ^JT^J'^A  V/^ffXi^,  aijd  tbe  resulting  ^»lar  ephomeris  is  given  first 
hx  or^  «:*d  i^ir  \l^  eLtire  yesLr.  Then  fouows  the  hinar  ephoneris 
5gr  ti*er  «utir*ir  y^ir-  eiiJx«i\-ing  all  the  information  for  \is^  in  connec- 
lia-j  witb  i>T>«nati</Dfi  of  tbe  position  of  the  Moon.    Rnallv,  there 


PREFACE.  V 

appear  the  planetary  ephemerides  arranged  in  accordance  with  the 
planet's  distance  from  the  Sun,  beginning  with  Mercury. 

Part  II,  Ephemeris  far  the  Meridian  of  Washington^  which  gives 
ephemerides  of  825  stars.  Sun,  Moon,  and  major  planets,  for  transit 
over  the  meridian  of  the  Naval  Observatory,  Washington,  which 
passes  midway  between  the  West  and  East  Transit  Circles  of  the 
Observatory.  The  mean  places  of  the  fixed  stars  and  the  data  for 
their  reduction  are  also  included  in  Part  II. 

In  this  part  the  principal  changes  are  that  the  number  of  cir- 
cimipolar  stars  for  which  daily  ephemerides  are  given  has  been 
increased  to  35,  and  these  ephemerides  are  given  together;  that  the 
apparent  right  ascensions  of  stars  whose  declination  is  less  than  60^ 
are  given  to  O'.OOl;  and  that  the  apparent  declinations  of  all  stars 
are  given  to  0".01. 

Part  III,  Phenomenay  which  contains  predictions  of  phenomena 
to  be  observed,  with  data  for  their  computation.  Greenwich  mean 
time  is  used  throughout  this  part  except  with  the  occultations 
vfaible  at  Washington  where  Washington  time  is  used.  Tables  for 
the  determination  of  latitude  and  azimuth  from  Polaris,  tables  for 
the  conversion  of  time,  and  an  alphabetical  list  of  observatories,  with 
iimr  latitudes,  longitudes,  and  other  data,  are  contained  in  this  part. 

The  hourly  ephemeris  of  the  Moon,  and  the  Greenwich  ephemeris 
of  Mars,  Jupiter,  Satiun,  Uranus,  and  Neptime,  were  furnished  by  the 
office  of  the  British  Nautical  Almanac. 

The  Greenwich  ephemeris  of  Mercury,  the  elements  of  Satum^s 
ring3,  the  elongations  of  Satiun's  satellites,  and  the  apparent  places 
for  Greenwich  transit  of  518  ten-day  stars  were  furnished  by  the  office 
(rf  the  Berliner  Jahrbuch. 

The  conjimctions,  phenomena,  and  configurations  of  Jupiter's 
satellites  I-IV  and  the  apparent  places  for  Greenwich  transit  of  38 
cirtumpolar  stars  were  furnished  by  the  office  of  the  Connaissance  des 
Temps* 

The  apparent  places  for  Greenwich  transit  of  121  ten-day  stars 
were  furnished  by  the  oflSce  of  the  Alrnaruique  Nautico. 

The  apparent  places  for  Greenwich  transit  of  47  ten-day  stars 
were  furnished  by  the  oflSce  of  the  Annuario  Astronomico  di  Torino. 

In  accordance  with  the  recommendations  of  the  Congrh  Interna^ 
tmal  des  £phSnUrides  AstronomiqveSy  most  of  the  material  furnished 
from  abroad  is  based  upon  tables  prepared  in  the  American  Nautical 
Almanac  Office.  In  the  Introduction  are  mentioned  the  various 
tables  upon  which  the  different  ephemerides  are  based. 


vi  THE  AMERICAN  EPHEMERIS. 

The  following  computations  were  made  by  the  American  Nau- 
tical Almanac  OflBice : 

In  Part  I,  the  entire  ephemeris  of  the  Sun  and  Venus;  the  lon- 
gitude,  latitude^  and  horizontal  parallax  of  the  Moon;  and  all  the 
hourly  and  daily  variations  for  the  quantities  furnished  from  abroad 
except  in  the  case  of  the  right  ascension  and  declination  of  the  Moon. 

In  Part  II,  the  quantities  used  in  computing  the  apparent  places 
of  the  stars  from  their  mean  places;  the  mean  place  Kst;  the  inter- 
polation of  the  apparent  places  of  724  stars  from  transit  at  Greenwich 
to  transit  at  Washington;  the  apparent  places  of  101  stars;  the  inter- 
polation of  the  ephemerides  of  the  Sim,  Moon,  and  planets  from 
Greenwich  noon  to  transit  at  Washington;  the  stellar  magnitudes  of 
the  planets. 

In  Part  III,  the  data  relating  to  the  eclipses  of  the  Sun  and 
Moon;  the  data  relating  to  the  occultations  of  stars  by  the  Moon; 
the  ephemerides  for  physical  observations  of  the  Sun,  Moon,  Mars, 
and  Jupiter;  the  elements  of  the  illuminated  disks  of  Mercury  and 
Venus;  the  stellar  magnitudes  of  the  planets;  the  data  concerning 
the  satellites  of  Mars,  Uranus,  Neptune,  the  fifth,  sixth,  and  seventh 
satellites  of  Jupiter,  and  the  ninth  satellite  of  Saturn;  the  diagrams 
of  all  the  satellite  orbits;  the  position  angle  and  distance  tables  of 
the  satellites  of  Saturn;  the  list  of  phenomena;  the  list  of  observa- 
tories with  their  geographical  coordinates;  and  the  tables  for  the 
determination  of  latitude  and  azimuth  from  observations  of  Polaris. 

In  addition,  all  computations  made  in  the  American  Nautical 
Almanac  Office  and  those  received  from  the  other  offices  were  sub- 
jected to  checks  to  insure  absence  of  errors. 

The  personnel  of  the  Office  at  the  date  of  issue  of  this  volume  is 
given  on  page  ii,  and  those  who  worked  on  this  Ephemeris  and  are 
not  now  members  of  the  force  are  William  Auhagen  and  Walter  C. 

Grebe. 

J.  L.  JAYNE, 
Captain^  U.  S.  Navy, 
Superintendent  Naval  Observatory. 
U.  S.  Naval  Observatory,  January,  1914. 
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ERRATA. 


The  American  Ephemeris,  191S. 
Page. 

677,    No.  143,  Description for    3«.6  E.  read    3«.6  W. 

The  American  Ephemerie,  1914- 

677,    No.  143,  Description for    3".6  E.  read    3».6  W. 

The  American  EphemeriSf  1915. 

558,    Dec.  32,  Apparent  Right  Ascension for    6*. 67  read    5'. 65 

677,    No.  144,  Description for    3-.6  E.  read    3«.6  W. 

698,    Table  V,  Lat.  58**  1(K,  Decl.  88**  51^  5(K' for    W.S  read    W\6 
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INTRODUCTION. 


The  Ephemeris  for  the  Meridian  of  Greenwich,  comprising  Part  I  of  this 
volume,  has  been  constructed  from  various  tables  of  the  Sun,  Moon,  and 
planets,  as  stated  below,  and  the  ephemerides  of  these  bodies  for  the  meridian 
of  Washington  contained  in  Part  II  have  been  computed  from  the  same  tables. 

The  Ephemeris  of  the  Sun  is  constructed  from  Newoomb's  Tables  of  the 
Sun,  AHronamical  Papers  of  the  American  Ephemeris,  Vol.  VI,  part  1. 

The  adopted  value  of  the  mean  equatorial  horizontal  parallax  of  the  Sun 
is  8".80,  Paris  Conference,  May,  1896. 

The  Sun's  rectangular  equatorial  coordinates  are  computed  from  the  longi- 
tudes and  latitudes  by  the  following  formulse: 

X^R  COS  X 

Y^R  sin  A  C08  (»-19.3  R  ft 

Z'^R  sm  A.  sm  09+44.5  R  ft 

The  reductions  to  mean  equinox  are  computed  by  the  formulae — 

A  F=  -X  C08  fid  JA.  sin  V'-\-  ZAaa  sm  V'-\-  9.1  tR  sm  (A-|-6*») 
AZ^-X  an  01}  AX  an  V-  YA<o  an  r'-21.0  rR  an  (A.+6*») 

where  the  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals 

and 

i?=the  Sun's  distance  from  the  Earth, 

A.«the  Sun's  true  longitude, 

>9=the  Sun's  true  latitude,  expressed  in  seconds  of  arc, 

a}=the  obliquity  of  the  ecliptic, 
AX^the  reduction  of  longitude  for  precession  and  nutation  from  the  beginning  of  the 

Besselian  fictitious  year, 
Jootsthe  reduction  of  the  mean  to  the  apparent  obliquity, 

rs=the  fraction  of  the  year  since  the  beginning  of  tiie  Besselian  fictitious  year. 

The  longitude,  latitude,  and  parallax  of  the  Moon  are  derived  from  Han- 
ssk's  Tables  de  la  Lune  (London,  1857),  the  mean  longitude  being  corrected  as 
in  previous  years,  beginning  with  the  volume  for  the  year  1883.  The  state- 
ment concerning  these  corrections  which  is  contained  in  the  volumes  from  1883 
to  1911,  inclusive,  is  erroneous,  in  that  they  have  not  been  computed  strictly 
m  accordance  with  the  formula  in  Newcomb's  Researches  on  the  Motion  of  the 
Moon,  part  1,  page  268,  Washington  Observations,  1875,  Appendix  II.  That 
foraiula  is, 

-rM4-29^M7  T-3''.86  'P-VJ-(K^09  sin  A-15'M9  cos  A, 

while  the  expression  actually  used  is, 

-rM4-29'M7  T-3'^76  'P-Vj- W.49  cos  A. 

In  these  formulse  T  is  the  time  in  units  of  100  years  reckoned  from  1800. 

The  ephemerides  of  Mercury,  Venus,  and  Mars  are  derived  from  New- 
comb's  tables  of  these  planets,  Astronomical  Papers  of  the  American  Ephemeris ^ 
Vol.  VI,  parts  2,  3,  and  4. 
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The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  con- 
structed in  this  office  by  George  W.  Hill,  Astronomical  Papers  of  the  American 
Ephemeris,  Vol.  VII,  parts  1  and  2. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Newcomb's 
tables  of  these  planets.  Astronomical  Papers  of  the  American  Ephemeris,  Vol. 
VII,  parts  3  and  4. 

The  nutation  used  in  computing  the  ephemerides  of  the  Sun,  Moon,  and 
planets  has  been  taken  from  Tables  XXXII  and  XXXIII  of  Newcomb's 
Tables  of  the  Sun,  Astronomical  Papers  of  the  Am^erican  Ephemeris,  Vol.  VI, 
part  1.  The  formulae  from  which  this  nutation  is  computed  are  as  follows,  the 
time  interval  T  being  expressed  in  imits  of  100  years,  reckoned  from  1900. 
See  Tables  of  (he  Sun,  page  26. 

5^-  -(17''.234+(K^017  T)  am  ft  d«=4-9'^214  cos  ft 
+    (K^209sin2Ji  -(K^OOO  cos  2  ft 

-  r^257Bin2L  +0^^546  cos  2  L 

-  (K^049  sin  (3  L+78^.7)  +(K'.021  cos  (3  L+78*».7) 
4-    (KMIO  sin  (L-f75^3)  -(K^009  cos  (L-78*.7) 

The  formulae  for  the  nutation  used  in  computing  the  BesseUan  and  Inde- 
pendent Star  Numbers  are  as  follows: 

Tenns  of  Long  Period.  Terms  of  Short  Period. 

5^=  -(17^'.234+(K'.017  T)  sin  ft  -(K^204  sin  2  C 

4-    (K^209Bin2ft  +0^^011  sin  (C +^0 

-  r^272  8in2L  +0^^068  sin  (C -^0 
4-    (KM26  sin  (L-F)  -(K^034  sin  (2  C  -ft) 

-  0^^050  sin  (3  L-2^  -(K'.026  sin  (3  C --TO 

+    (K'.021  sin  (L+r)  4-0^^015  sin  (C -2  L+F') 

4-    (K^012sin(2L-ft)  4-0''.006  sin  2  (C -L) 

Se^-ir  (9''.2104-(K^0009  T)  cos  ft  4-0^^088  cos  2  C 

-  0^^090  cos  2  ft  4-0^^018  cos  (2  C -ft) 
4-  0^^552  cos  2  L  4-0^^011  cos  (3  C  -r) 
4-    (K^a22  cos  (3  L-r)  -(K^006cos(C4-rO 

-  (K^009  cos  (L4-r) 

-  (K^007  cos  (2  L-ft) 

The  meaning  of  the  symbols  used  and  the  manner  in  which  these  latter 
formulae  have  been  employed  in  computing  the  ephemerides  of  the  stars  are 
explained  on  pages  200  and  201.  The  slight  discrepancy  between  the  terms 
in  2  L  in  these  two  sets  of  formulae  is  due  to  the  correction  of  an  error  in  the 
first  set.    See  Bulletin  Astronomigue,  1898,  Vol.  XV,  page  244. 

The  list  of  826  stars  contained  in  Part  11  has  been  selected  from  New- 
oomb's  Catalogue  of  Fundam^ental  Stars,  Astronomical  Papers  of  the  American 
Ephemeris,  Vol.  VIII,  part  2. 

In  general,  the  names  of  the  stars  are  the  same  as  in  Newcomb's  Sug- 
gested List  of  Fundamental  Stars,  except  that  the  Flamsteed  number  has 
been  omitted  in  all  cases  where  Greek  or  italic  letters  are  available.  In  some 
cases  the  constellation  and  nimiber  of  the  uranometries  of  Heis  or  Gk>ULD 
have  been  used.  In  all  such  cases,  H^  or  the  letter  G  precedes  the  constella- 
tion name,  as,  for  example,  5  H^  Cassiopeiae  and  38  G.  Horologii. 

The  magnitudes  of  the  stars  have,  with  a  few  exceptions,  been  taken  from 
Annals  of  the  Harvard  College  Observatory,  Vol.  L,  1908. 
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The  spectral  classification  has  been  funushed  by  the  Harvard  College 
Observatory.  The  notation  is  that  of  Anruxla  of  Harvard  College  Observatory, 
Vol.  LVI. 

The  mean  places,  annual  variations,  and  annual  proper  motions  of  the 
stars  have  been  taken  from  Newoomb's  Catalogue,  except  that  those  of 
e  Hydri,  38  G.  Horologii,  and  tt  Centauri  have  been  taken  from  Fero^jfcnflicft- 
ungen  des  Koeniglichen  AstronomUchen  Rechen^Instiiuts  zu  Berlin,  1907,  No.  33. 

The  values  of  ^oi  and  ^d  which  are  given  for  the  companions  to  the  stars 
Y  Andromed®,  a^  Crucis,  C^  Urs»  Majoris  and  61  Cygni,  have  been  taken  from 
Boss's  Preliminary  General  Catalogue,  and  those  for  a^  Oeminorum  from 
Dobebck's  elements  given  in  the  Aetronomische  Nachrichten,  1904,  vol.  166, 
page  145. 

The  formula  for  the  computation  of  the  Besselian  and  Independent  Star 
Numbers  are  given  on  page  200,  the  coefficients  being  those  given  by  New- 
comb  in  BvUetin  Astronomique,  1898,  Vol.  XV,  page  241. 

The  terms  of  short  period  of  the  nutation,  depending  on  the  Moon's  mean 
longitude,  have  been  computed  from  the  formula  for  these  terms  given  above. 

The  method  by  which  the  right  ascensions  and  declinations  of  the  stars 
intOTpolated  from  the  10-day  ephemerides  are  corrected  for  the  effect  of  these 
short-period  terms  is  given  on  page  201. 

According  to  the  formula  on  pages  200  and  201  the  star  constants  a,  h,  c,  d, 
a',  V,  c' ,  d'  are  computed  for  each  star  from  its  mean  place  at  the  beginning 
of  the  yefia",  but  if  strict  accuracy  is  required  they  should  be  computed  from 
the  stf^s  mean  place  at  date,  and  the  following  second-order  terms  should  be 
added  to  the  usual  expressions  for  the  reduction  from  mean  to  apparent  place, 
namely — 


tan  ^ 


tan^iJ 


To  a-a^ 

4-0.000  003  r*  sin  a^ 
-0.000  149  r*  cos  a] 
-0.000  0650  r»  sin  2a 
+0.000  0103  sin  2  £2  cos  2a 
-0.000  0107  cos  2  ft  sin  2a] 
-f  0.000  0620  sin  2  O  cos  2a\ 
-0.000  0622  cos  2  0  sin  2a]  ^^  ^ 
+0.000  0513  sin  (0+Ji)  cos  2a] 
-0.000  0507  cos  (0+JX)  Bin  2a 
+0.000  0097  Bin  (0  -ft)  cos  2a 
-0.000  0053  cos  (0- JX)  sin  2a 


To^-«5. 


// 


>  tan  ^ 


tan  ^  sec  (f 


+0.000  975  r»  sin^a 
-0.000  023  cos  2  fl 
-0.000  080  cos  2  Ji  cos  2a 
-0.000  077  sin  2  Ji  sin  2a 
+0.000  040  cos  2  0 
-0.000  467  cos  2  0  cos  2a 
-0.000  465  sin  2  0  sin  2a 
-0.000  039  cos  (0+Ji) 
-0.000  380  cos  (0+ft)  cos  2a 
-0.000  385  sin  (0+ft)  sin  2a 
-0.000  380  cos  (0-Ji) 
-0.000  040  cos  (0  -ft)  cos  2a 
-0.000  072  sin  (0-ft)  sin  2a 


>  sin  ^  tan  H 


These  terms  are  negligible  for  stars  whose  declination  is  numerically  less 
dian  80^,  but  in  computing  the  apparent  places  given  in  the  American  Ephem- 
OTs  they  have  been  applied  whenever  sensible. 

The  apparent  places  of  seven  stars  have  been  corrected  for  the  effect  of 
annual  parallax.    These  stars,  with  the  adopted  values  of  the  annual  parallax, 


ft 


tf 


rCeti 0.31 

t  Eridani 0.32 

a  Canis  Majoris  (Sirius)     .    .  0.38 

a  Canis  Minoris  (Procyon) .    .  0.33 


a  Centauri    ....    0.75 

a  Aquilse  (Altair) .     .    0.23 

61  Cygni 0.30 
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The  apparent  places  of  at  Canis  Majoris  (Sinus),  a  Canis  l^Gnoris  (Procyon), 
and  a^  Centaiui  have  been  corrected  for  the  effect  of  orbital  motion.  Auwers's 
elements  were  used  for  Sirius  and  Procyon,  and  See's  elements  for  a'  Centauri. 
The  values  of  these  corrections  are  given  on  pages  98  and  99  of  VeroeffentUch- 
ungen  des  Koeniglichen  Astranomischen  RecherinlnsHtuU  zti  Beriin,  1907,  No.  33, 
but  those  for  Sirius  and  Procyon  need  an  additional  correction  to  refer  them  to 
the  center  of  the  orbit  before  they  are  applicable  to  the  mean  places  taken  from 
Newcomb's  Fundamental  Catalogue.  These  additional  corrections  for  Sirius 
and  Procyon  were  omitted  in  the  Star  List  of  the  American  Ephemeris  [Suppie- 
ment  to  the  American  Ephemeris  and  Nautical  Almanac]  for  1910  and  1911,  and 
in  the  American  Ephemeris  and  Nautical  Almanac  for  1912  and  1913.  The 
values  of  the  corrections  for  the  three  stars  are — 


Sirius. 

Procyon. 

a*  Centauri. 

1916.0       1917.0 

1916.0        1917.0 

1916.0       1917.0 

Ja 

-0M42     -0-.143 

-0-.062     -0-.062 

+0-.658     +0-.647 

JS 

-0^^46      -0^^59 

-©''.OS    H-o^'-os 

-f6^^25      +5^^98 

These  corrections  have  not  been  applied  to  the  mean  places  as  published  in 
this  volume. 

The  stars  occulted  by  the  Moon  have  been  selected  from  the  Catalogue  of 
Zodiacal  Stars  contained  in  Vol.  VIII,  part  3,  Astronomical  Papers  of  the 
American  Ephemeris,  and  the  mean  places  for  1916.0  have  been  derived 
from  the  same  catalogue. 

In  Part  UI  the  elements  of  eclipses  of  the  Sim  and  occidtations  of  stars 
by  the  Moon  are  given  in  accordance  with  Bessel's  method,  the  special  forms 
employed  being  a  modification  of  those  developed  in  Chauvenet's  Spherical 
and  Practical  'Astronomy. 

In  the  computation  of  the  elements  of  EcUpses,  the  following  corrections 
to  the  longitude,  latitude,  and  parallax  of  the  Moon,  deduced  by  Newoomb 
from  recent  observations  of  occidtations  of  stars  by  the  Moon,  AstronamicaZ 
Papers  of  the  American  Ephemeris,  Vol.  IX,  part  1,  have  been  applied.  These 
corrections  have  been  assumed  in  each  case  to  be  constant  during  the  eclipse. 


G.  M.  T. 

5v 

H 

Sit 

1916 

ft 

ft 

tf 

Jan.      19^  21»» 

-f6.4 

+1.0 

+0.34 

Feb.       3      4 

+7.5 

-0.3 

+0.42 

July      14    17 

+6.2 

-0.1 

+0.43 

July      29    14 

+8.3 

+1.0 

+0.34 

Dec.     24      8 

+7.0 

0.0 

+0.42 

The  elongations  of  the  satellites  of  Mars  are  derived  from  elements  given 
by  H.  Struvb  in  Sitzungsherichte  der  Koniglich  Preussiscken  AJcademie  der 
Wissenschaften,  1911,  page  1073. 

The  conjunctions  and  phenomena  of  Jupiter's  four  brighter  satellites  are 
derived  from  Sampson's  tables.  The  configurations  are  derived  from  a  con- 
tinuation of  Damoiseau's  tables  by  M.  Pottiee. 

The  elongations  of  the  Vth  satellite  of  Jupiter  are  derived  from  impub- 
lished  elements  deduced  from  the  observations  of  Babnabd. 

The  differential  coordinates  of  Jupiter's  Vlth  and  Vllth  satellites  are 
derived  from  elements  and  tables  given  in  Lick  Observatory  Bulletin,  1906, 
Vol.  IV,  No.  112,  and  in  Astrorumische  Nachrichten,  1907,  Vol.  174,  page  359^ 
respectively. 
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The  elongations  and  conjunctions  of  the  satellites  and  the  positions  of  the 
rings  of  Saturn  are  derived  from  elements  given  by  H.  Struve  in  Ohservaiions 
de  PavUcova,  Supplement  1,  St.  Petersburg,  1888;  Pvblications  de  PouUcovo, 
Second  Series,  Vol.  XI,  St.  Petersburg,  1898;  with  corrections  communicated 
by  H.  Struve  to  the  Berliner  Jdhrbuch.  The  differential  coordinates  of 
Phoebe  are  derived  from  elements  and  tables  given  in  the  Annals  of  Harvard 
College  Observatory,  1905,  Vol.  LIII,  No.  VI. 

The  apparent  outer  dimensions  (a  and  h)  of  the  rings  of  Saturn  are  also 
according  to  Struve;  the  relative  dimensions  of  the  rings  are  computed  from 
Bessel's  data,  except  those  for  the  dusky  ring,  which  are  based  on  the  obser- 
vations of  various  astronomers. 

The  elongations  of  Ariel  and  Umbriel,  the  inner  satellites  of  Uranus,  are 
derived  from  the  data  of  Newcomb's  Uranian  and  Neptunian  Systems,  WasJi- 
ingUm  Observations,  1 873,  Appendix  I.  The  elongations  of  Titania  and  Oberon, 
the  outer  satellites  of  Uranus,  are  derived  from  elements  given  by  H.  Struve 
in  Abhandlungen  der  K.  Preussischen  AJcademie  der  Wissenschaften,  1912. 

The  elongations  of  the  sateUite  of  Neptune  are  derived  from  elements 
given  by  A.  Hall  in  the  Astronomical  Journal,  1898,  Vol.  XIX,  page  65. 

The  adopted  apparent  semidiameter  of  the  Sim  at  the  Earth's  mean  dis- 
tance is  16'  1''.50,  while  in  the  computation  of  ecUpses  the  value  given  by 
AuwERS  in  the  Astronomische  Nachriehten,  1891,  Vol.  128,  page  367,  is  em- 
ployed, viz.,  15'  59".63. 

In  the  computation  of  the  ephemeris  for  ph3^8ical  observations  of  the 
Sun,  the  following  elements  by  Carrinoton  have  been  used : 

Inclination  of  the  Sun's  equator  to  the  ecliptic 7®  IS' 

Longitude  of  the  asceding  node  of  the  Sun's  equator  on  the 

ecliptic 73*  40'+5(K'.25  (<-1860) 

Sidereal  period  of  rotation  (mean  solar  days) 25^.38 

The  apparent  semidiameter  of  the  Moon  is  computed  from  the  Moon's 
equatorial  horizontal  parallax,  n,  by  the  formula, 

S=0.272  606  jr+r'.50 

where  the  constant  0.272  606  is  based  on  data  from  occultations  given  by 
J.  Peters  in  the  Astronomisclte  NachriclUen,  1895,  Vol.  138,  page  147;  and  the 
constant  1".50  is  added  to  cover  the  average  effect  of  irradiation. 

The  value  of  the  Moon's  semidiameter  employed  in  the  computation  of 
ecfipses  is  computed  from  the  formula, 

sin  S=0.272  274  sin  n 

In  the  computation  of  the  ephemeris  for  physical  observations  of  the 
Moon,  the  following  notation  and  formulae  have  been  used,  the  value  of  I  and 
Ae  formul»  for  physical  Ubration  being  those  given  by  F.  Hayn  in  AbJumd- 
hngen  der  K  Sdchsischen  GeseH.  der  Wissenschaften,  Vols.  29  and  30,  1904, 
1907: 

/=the  inclination  of  the  Moon's  mean  equator  to  the  ecliptic  (=1®  32^.1), 
Qssthe  longitude  of  the  ascending  node  of  the  Moon's  orbit,  or  the  longitude  of  the 

descending  node  of  the  Moon's  mean  equator, 
Csthe  angle  attfaeceater  of  the  Moon's  disk  made  by  a  lunar  meridian  with  the  circle 
of  declination,  counted  from  north  to  east, 
X,  fi,  a,  5sthe  geocentric  longitude,  latitude,  right  ascension,  and  declination  of  the  Moon, 
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i«the  inclination  of  the  Moon's  mean  equator  to  the  Earth's  true  equator, 
i^Bthe  distance  on  the  Moon's  mean  equator  from  its  ascending  node  on  the  Earth's 
true  equator  to  its  ascending  node  on  the  ecliptic, 
S2^»the  distance  along  the  Earth's  true  equator  from  the  true  equinox  to  the  ascending 

node  of  the  Moon's  mean  equator, 
C  »the  Moon's  mean  longitude,  referred  to  the  mean  equinox, 
^■sthe  Earth's  mean  anomaly, 
^»the  Moon's  mean  anomaly, 

tfasthe  angular  distance  of  the  perigee  of  the  Moon's  orbit  from  its  ascending  node  on 
the  ecliptic, 
6, 2«the  optical  librations  in  latitude  and  longitude,  respectively, 
Shf  Sl^ihe  ph3rsical  librations  in  latitude  and  longitude,  respectively, 
(4.^6=the  Moon's  geocentric  libration  in  latitude^^the  Earth's  selenographic  latitude, 
l-\-dl=*ihe  Moon's  geocentric  libration  in  longitude^the  Earth's  selenographic  longitude, 
dCsthe  physical  libration  of  C, 
^— (K.617ain2(ft-A), 
A^mn  I  cos  (JX~A), 
tan  B»tan  Isin  (ft-A), 

cos  o  cos  6 

«6-+l(W  Bin  (a+0+37'^  sin  (w-Q-ir'  sin  (^4.a(,-Z), 
Sl^+I2f'  sin  ^-59''  sin  ^-18^'  sin  2a, 

-[108^^  cos  (00+0-37^^  cos  (w-O+ir^  cos  (^+«-/)]  ton  6, 
«C— [lOy^  cos  (a+0-37^^  cos  (ao-Z)+ir^  cos  (g+os^l)]  sec  6, 

The  Sun's  selenographic  latitude  and  longitude  have  been  computed  from 
formulas  the  same  as  those  given  above  except  that  the  heliocentric  coordinates 
of  the  Moon  have  been  substituted  for  the  geocentric  coordinates. 

The  following  elements  have  been  used  in  computing  the  ephemerides  for 
physical  observations  of  the  planets  Mars  and  Jupiter: 

Rototion  period  of  Mars 24^  37>>  22*.65 

Rototion  period  of  Jupiter  f^y^°^  J; IIT^T. 

Longitude  of  Central  Meridian  of  Mars,  May  15, 1897,  Greenwich 

Mean  Noon 62**.01 

Longitude  of  Central  Meridian  of  Jupiter  (System  I.),  July  14, 

1897,  Greenwich  Mean  Noon 47**.31 

Longitude  of  Central  Meridian  of  Jupiter  (System  II.),  July  14, 

1897,  Greenwich  Mean  Noon 96^.58 

The  position  of  the  north  pole  of  Mars  is  as  given  by  Lowell  and  Croh- 
HELIN  (see  Monthly  Notices  R.  A.  S.,  1905,  Vol.  66,  page  66),  while  that  of  the 
north  pole  of  Jupiter  has  been  deduced  from  the  position  given  by  Damoiseatt 
for  1760  (see  Tables  tldiptiques  des  Satellites  de  Jupiter,  page  (1)).  The  rota- 
tion periods  of  Mars  and  of  Jupiter  and  the  longitudes  of  the  central  meridians 
are  according  to  Mabth  (see  Monthly  Notices  B.  A.  S.,  1896,  Vol.  66,  pages 
396-403  and  617-624).  The  longitude  of  the  Great  Red  Spot  and  the  time  of 
its  transit  across  the  (Central  Meridian  given  in  the  volumes  for  1913  and  1914 
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have  been  replaced  by  those  of  System  II.  of  Mabth.  This  change  has  been 
made  in  Tiew  of  the  following  facts:  The  Paris  Conference  of  October,  1911, 
assigned  to  the  office  of  the  American  Ephemeris  and  Nautical  Almanac  the 
preparation  of  the  ephemerides  for  the  physical  observations  of  the  planets;  a 
general  desire  exists  that  the  use  of  System  II.  of  Mabth  shoidd  not  be  dis* 
continued;  and  the  position  of  the  Oreat  Red  Spot  during  the  opposition  of 
1912  was  about  70^  from  the  place  predicted  from  the  elements  adopted  in  the 
American  Ephemeris  and  Nautical  Almanac  for  1913. 

Hie  adopted  semidiameters  of  the  planets,  with  the  authority  for  each, 
are  given  on  page  xix.  Hieir  stellar  magnitudes  have  been  computed  from 
f  ormulfld  given  by  G.  Mueller  in  Pvhlicatianen  dea  AatraphymJcaUa^ien  Obaervor- 
toriuma  zu  Potsdam,  1893,  Vol.  8,  page  366. 

In  the  list  of  observatories  the  positions  given  in  this  voltune  have  been 
thoroughly  revised,  and  in  each  case  the  authority  from  which  they  are  derived 
is  given.  The  latitudes  given  are  in  most  cases  astronomicaL  In  some  instances 
they  have  been  determined  by  geodetic  triangulation  from  other  points.  The 
reductions  from  geographic  to  geocentric  latitude,  tp'  —  (p,  and  the  distance  from 
the  center  of  the  earth,  p,  are  computed  from  the  f ormulao  on  page  xviii,  using 
the  flattening  -^  obtained  by  John  F.  Hatford  in  Supplem^entary  Irwestiffil' 
tian  in  1909  of  ike  Figure  of  (he  Earth  and  Isostasy,  U.  S.  Coast  and  Geodetic 
Survey,  1910,  and  adopted  by  the  Paris  Conference,  October,  1911. 


ANNIVERSARIES  AND  FESTIVALS,   1916. 


New  Year's  Day- 
Epiphany     .... 
Lincoln's  Birthday 
Septuagesima  Sunday  . 
Washington's  Birthday 
Quinquagesima  (Shrove  Sunday) 
Ash  Wednesday   . 
Pahn  Sunday 
First  Day  of  Passover 
Oood  Friday 
Easter  Sunday     . 
Rogation  Sunday 
Memorial  Day 

Ascension  Day  (Holy  Thursday) 
Hebrew  Pentecost  (Shebuoth) 
Pentecost  (Whit  Sunday)     . 
Trinity  Sunday    . 
Corpus  Christi 
Independence  Day 
Labor  Day  (except  in  certain  States) 
Hebrew  New  Year  (Rosh  Hashanah) 
Day  of  Atonement  (Yom  Kippur) 
First  Day  of  Tabernacle  (Sucoth) 
Election  Day        .... 
Thanksgiving  Day 
First  Sunday  in  Advent 
Christmas  Day     .         .         .         • 


Saturday, 

Jan. 

1. 

Thursday, 

Jan. 

6. 

Saturday, 

Feb. 

12. 

Sunday, 

Feb. 

20. 

Tuesday, 

Feb. 

22. 

Sunday, 

Mar. 

5. 

Wednesday,  Mar. 

8. 

Sunday, 

Apr. 

16. 

Tuesday, 

Apr. 

18. 

Friday, 

Apr. 

21. 

Sunday, 

Apr. 

23. 

Sunday, 

May 

28. 

Tuesday, 

May 

30. 

Thursday, 

June 

IJ 

Wednesday,  Juue 

7, 

Sunday, 

June 

11, 

Sunday, 

June 

18, 

Thursday, 

June 

22 

Tuesday, 

July 

4 

Monday, 

Sept. 

4 

Thursday, 

Sept. 

28 

Saturday, 

Oct. 

7 

Thursday, 

Oct. 

12 

Tuesday, 

Nov. 

7 

Thursday, 

Nov. 

30 

Sunday, 

Dec. 

3 

Monday, 

Dec. 

2j^ 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS, 


THB  TEAR  1916,  WHIGH  OOMPRUBS  THB  LATTIR  PART  OP  THB  140TH  AND  THB  BBGINNINO  OP  ISB 
1418T  TBAB  OP  THB  INDBPBNDBNCB  OP  THB  UNITBD  8TATB8  OP  AMBBIOA,  CORBBBPONDS 


It 

tt 

It 
tt 


The  year  6629  of  the  JuUan  period ; 

7424-7425  of  the  Bjzantme  era,  the  year  7425  commencing  on 

September  1 ;  *  ' 

5676-5677  of  the  Jewish  era,  the  year  5677  commencing  on 

September  28,  or,  more  exactly,  at  sunset  on  September  27 ; 
2669  since  the  foundation  of  Rome,  according  to  Vabbo; 
2663  since  the  beginning  of  the  era  of  Nabonassab,  which  has 
been  assigned  to  Wednesday,  the  26th  of  February  of  the 
3967th  year  of  the  Juhan  Period ;  corresponding  in  the  notation 
of  chronologists,  to  the  747th,  and,  in  the  notation  of  astrono- 
mers, to  the  746th  year  before  the  birth  of  Chbist; 
"        2692  of  the  Olympiads,  or  the  fourth  year  of  the  673d  Olympiad, 
conmiencing  in  July,  1916,  if  we  fix  the  era  of  the  Olympiads 
at  775J  years  before  Chbist,  or  near  the  beginning  of  July 
of  the  year  3938  of  the  Julian  period; 
"        2228  of  the  Grecian  era,  or  the  era  of  the  SELEUCiDiB,  which  began 
near  the  vernal  equinox  of  the  year,  —  311  —  B.  C.  312,  =4402 
of  the  JuUan  Period; 
"        1632  of  the  era  of  Diocletian; 

"        2576  of  the  Japanese  era  and  to  the  5th  year  of  the  period 
entitled  Taisho. 
The  year  1335  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins 
on  the  28th  day  of  October,  1916. 

The  first  day  of  January  of  the  year  1916  is  the  2,420,864 th  day  since  the 
commencement  of  the  JuUan  Period. 


CHRONOLOGICAL  CYCLES. 

Dominical  Letter   ....       BA 

Epact        20 

Ltunar  Cycle  or  Golden  Number     1 7 


Solar  Cycle 21 

Roman  Indiction        .     .  14 

JuUan  Period         ....     6629 
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ASTRONOMICAL  CONSTANTS. 
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ASTRONOMICAL  CONSTANTS. 


SEMIDIAMETERS   OF  THE   SUN,  MOON,  AND   PLANETS. 


Name. 


At  Unit 
Distance. 


At  Mean 

Least 
Dhtanoe. 


tf 


It 


Sun 16  69.63 

Moon 16  32.58* 

Mercury 3.34 

Venus 8.66 

Mare 6.05 

Jupiter  (Equatorial)  ....  1  40.20 

Jupiter  (Polar) "^   1  34.12 

Saturn  (Equatorial)   ....  1  24.88 

Saturn  (Polar) 1  17.47 

Uianua 33.52 

Neptune 38.66 


5.45 

30.SO 

9.64 

23.84 

22.40 

9.94 

9.07 

1.84 

1.33 


In  Kilo- 
meters. 

696  663.46 
1738.02 

2  420.89 
6  197.18 

3  660.32 
72  626.64 
68  219.76 
61  522.45 
56  151.66 
24  295.86 
28  021.42 


In  Statute 
Miles. 

432  196.01 

1079.96 

1504.27 

3  850.74 

2  274.42 

45  128.01 

42  389.71 

38  228.20 

34  890.89 

15  096.72 

17  411.67 


Authority. 

Auwers. 

Newcomb. 

Le  Verrier. 

Peirce. 

Peirce. 

Am.  Eph. 

Peirce. 

Barnard. 

Barnard. 

Am.  Eph. 

Am.  £ph. 


ELEMENTS  OP  THE  PLANETABY  ORBITS  FOR  THE  EPOCH  1916 — January  1**  G.  M.  T. 


Name. 


Mean  Dis- 
tance. 


?  Mercury 0.387  0D9 

9  Venufl 0.723  331 

©Earth       1.000  000 

d  Mars 1.523  688 

11  Jupiter 6.202  803 

\  Sstum 9.538  843 

k  Uranua 19.1C0  978 

9  Neptune 30.070  672 


Name 
J  Mercury 


Slderea] 

Period  in 

Tropical  Years. 

0.240  85 

0.C16  21 

1.000  04 

1.880  89 

11.862  23 

29.457  72 

84.016  29 

164.788  29 


Sidereal 

Mean  DaUy 

Motion. 


n 


14  732.420 

6  767.670 

3  648.193 

1  886.619 

299.128 

120.466 

42.23 

21.63 


Synodic 

Period  in 

Tropical  Years. 

0.317  26 
1.698  72 

•  •  • 

2.135  39 
1.09211 
1.03618 
1.012  09 
1.00614 


Ecoen* 
tricttj. 

0.205  6175 
0.006  8131 
0.016  7443 
0.093  3234 
0.048  3636 
0.055  8344 
0.047  0894 
0.008  6434 


?  Venus 
®  Earth 
e  Mara 
X  Jupiter 
\  Saturn 
S  Uranua 
?  Neptune 


Inclina- 
tion to  the 
».                  Ecliptic. 

Mean  Longi- 
tude of  the 

Node. 
•     1       tt 

...70  11.4 

47  20    8.1 

.     .     .    3  23  37.6 

76  66  25.1 

.     .     .     1  61    1.0 

48  64  33.7 

.     .     .     1  18  28.3 

99  36  68.8 

.     .     .    2  29  30.0 

112  66  23.2 

.     .     .    0  46  21.9 

73  34  14.6 

.     .    1  46  39.8 

130  61  17.2 

Mean  Longi- 
tude of  the 
Perihelion. 


Logarithm  of 

Mass  in  Unit 

of  Sun's  Mass. 


II 


76  8  64.9 
130  23  20.7 
101  29  45.3 
334  30  46.8 

12  68    9.8 

91  24  7.9 
169  18  16.4 

43  63  43.7 


Mean  Longi- 
tude at  the 
Epodi. 

m       I         II 

334    149.48  3.2218487-10 

346  60  27.48  4.389  3398-10 

99  49  10.97  4.482  2896-10 

116  26  10.21  3.609  6499-10 

3  51  29.51  6.979  9082-10 

102  19  36.17  6.456  7336-10 

312    8  48.46  6.640  7628-10 

120  12  12.63  5.706  6338-10 


The  elements  of  the  four  inner  planets  are  derived  from  those  given  by 
Xewcx)MB  in  Vol.  VI  of  the  Astronomical  Papers  of  the  American  Ephemeris, 
and  are  the  same  as  those  used  in  computing  the  ephemerides  of  these  planets. 
Those  of  Jupiter,  Saturn,  Uranus,  and  Neptune  are  taken  from  Vol.  VII  of 
the  Astronomical  Papers  for  the  epoch  of  the  tables.  They  are  reduced  to 
1916  by  applying  Le  Vebrieb's  variations,  and  can  not  be  regarded  as  being 
strictly  identical  with  the  elements  used  in  computing  the  ephemerides  of  those 
planets  in  this  volume. 

*  At  mean  distance.    Eee  Att.  P^ptr*  Am,  Eph.,  Vol.  IX,  p.  39.    For  the  values  of  the  semldhtmeter  used  In  this 
▼•huae  see  pace  ztii. 
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SYMBOLS  AND  ABBREVIATIONS. 


0 
9 

e 


The  Sun. 
The  Moon. 
Mercury. 
Venus. 
The  Earth. 


SIONS  OF  THE  PLANETS,  ETC, 

h 


Mars. 

Jupiter. 

Saturn. 

Uranus. 

Neptime. 


SIONS  OF  THE  ZODIAC. 


Spring 
Signs. 

Summer 
Signs. 


T  Aries. 

8  Taurus, 

n  Gemini. 

25  Cancer. 

SI  Leo. 

itR  Vu^. 


Autunm 
Signs. 

Winter 
Signs. 


^  Libra. 

K  Scorpius. 

/  Sagittarius. 

>5  Capricomus. 

ssf  Aquarius. 

^  Pisces. 


ASPECTS, 


D 


Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
Quadrature,  or  diflFering  ±90^  in  Longitude  or  Right  Ascension. 
Opposition,  or  diflFering  180®  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 


a 

N. 

S. 

E. 

W. 

XX 


Ascending  Node. 

Descending  Node. 

North. 

South. 

East. 

West. 


o 

// 

h 

m 

a 


Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 


PART  I. 


ASTRONOMICAL  EPHEMERIS  FOR  THE 
MERIDIAN  OF  GREENWICH. 


SUN,  1916. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Apparont 

Right 
Asoension. 

Var. 

per 

Hour. 

Apparent 
DecUnatJoD. 

Var. 

per 

Hour. 

Bemi- 
diameter. 

Hor. 
Par. 

Equation 

oiTime. 

App.— Mean. 

Var. 
Hour. 

Sidereal  Time, 

sr  Right  A8c«ii- 

sion  of  Mean 

Sun. 

h    m      8 

s 

•    /      // 

II 

/      // 

// 

m      8 

s 

h  m       s 

Jan.  1 

Sa 

18  42  27.14 

11.064 

-23    5  35.0 

+11.21 

16  17.84 

8.95 

-  3  10.95 

-1.198 

18  39  16.19 

2 

Su 

18  46  52.30 

11.042 

23    0  62.1 

12.36 

16  17.84 

8.95 

3  39.55 

1.186 

18  43  12.75 

3 

Mo 

18  51  17.16 

11.028 

22  65  41.5 

13.51 

16  17.84 

8.95 

4    7.85 

1.172 

18  47   9.31 

4 

Tu 

18  55  41.67 

11.013 

22  50    3.5 

14.65 

16  17.84 

8.95 

4  35.81 

1.157 

18  51    5.86 

5 

We 

19   0   5.81 

10.997 

22  43  58.2 

15.78 

16  17.83 

8.95 

5   3.39 

1.140 

18  55   2.42 

6 

Th 

19    4  29.53 

10.979 

-22  37  25.8 

+16.91 

16  17.82 

8.95 

-  5  30.55 

-1.122 

18  58  58.98 

7 

Fr 

19    8  52.80 

10.960 

22  30  26.6 

18.02 

16  17.80 

8.95 

5  57.27 

1.103 

19    2  55.54 

8 

Sa 

19  13  15.60 

10.939 

22  23   0.7 

19.12 

16  17.78 

8.95 

6  23.50 

1.083 

19    6  52.10 

9 

Su 

19  17  37.88 

10.917 

22  15   8.4 

20.22 

16  17.76 

8.95 

6  49.23 

1.061 

19  10  48.66 

10 

Mo 

19  21  59.62 

10.894 

22    6  49.9 

21.31 

16  17.73 

8.95 

7  14.41 

1.038 

19  14  45.21 

11 

Tu 

19  26  20.80 

10.870 

-2158   5.6 

+22.38 

16  17.70 

8.95 

-  7  39.03 

-1.014 

19  18  41.77 

12 

We 

19  30  41.39 

10.845 

21  48  55.6 

23.45 

16  17.66 

8.95 

8    3.06 

0.988 

19  22  38.33 

13 

Th 

19  35    1.36 

10.819 

21  39  20.2 

24.50 

16  17.62 

8.95 

8  26.47 

0.962 

19  26  34.89 

14 

Fr 

19  39  20.70 

10.792 

21  29  19.7 

25.54 

16  17.57 

8.95 

8  49.25 

0.935 

19  30  31.45 

15 

Sa 

19  43  39.39 

10.765 

21  18  54.5 

26.57 

16  17.52 

8.95 

9  11.38 

0.908 

19  34  28.01 

16 

Su 

19  47  67.40 

10.737 

-21    8   4.7 

+27.58 

16  17.46 

8.95 

-  9  32.84 

-0.880 

19  38  24.56 

17 

Afo 

19  52  14.73 

10.708 

20  56  50.7 

28.58 

16  17.39 

8.95 

9  53.61 

0.851 

19  42  21.12 

18 

Tu 

19  56  31.36 

10.678 

20  45  12.8 

29.57 

16  17.32 

8.94 

10  13.69 

0.821 

19  46  17.68 

19 

We 

20   0  47.28 

10.648 

20  33  11.3 

30.55 

16  17.24 

8.94 

10  33.05 

0.791 

19  50  14.24 

20 

Th 

20   5    2.47 

10.617 

20  20  46.5 

31.51 

16  17.16 

8.94 

10  51.68 

0.761 

19  54  10.79 

21 

Fr 

20    9  16.92 

10.586 

-20    7  58.8 

+32.46 

16  17.07 

8.94 

-11    9.57 

-0.730 

19  58    7.35 

22 

Sa 

20  13  30.62 

10.555 

19  54  48.5 

33.40 

16  16.97 

8.94 

11  26.72 

0.699 

20    2    3.91 

23 

Su 

20  17  43.57 

10.524 

19  41  15.8 

34.32 

16  16.87 

8.94 

11  43.11 

0.667 

20    6   0,47 

24 

Mo 

20  21  55.76 

10.492 

19  27  21.2 

35.23 

16  16.76 

8.94 

11  58.74 

0.635 

20    9  57.02 

25 

Tu 

20  26    7.18 

10.460 

19  13    5.0 

36.12 

16  16.65 

8.94 

12  13.60 

0.603 

20  13  53.58 

26 

We 

20  30  17.82 

10.427 

-18  58  27.5 

+37.00 

16  16.53 

8.94 

-12  27.68 

-0.571 

20  17  50.14 

27 

Th 

20  34  27.68 

10.395 

18  43  29.2 

37.86 

16  16.41 

8.94 

12  40.99 

0.538 

20  21  46.69 

28 

Fr 

20  38  36.76 

10.362 

18  28  10.3 

38.71 

16  16.28 

8.94 

12  53.51 

0.505 

20  25  43.25 

29 

Sa 

20  42  45.05 

10.329 

18  12  31.2 

39.54 

16  16.15 

8.93 

13    5.24 

0.472 

20  29  39.81 

30 

Su 

20  46  52.54 

10.296 

17  56  32.4 

40.35 

16  16.02 

8.93 

13  16.18 

0.439 

20  33  36.36 

31 

Mo 

20  50  59.23 

10.262 

-17  40  14.3 

+41.15 

16  15.88 

8.93 

-13  26.31 

-0.406 

20  37  32.92 

Feb.  1 

Tu 

20  55    5.11 

10.228 

17  23  37.2 

41.93 

16  15.74 

8.93 

13  35.64 

0.372 

20  41  29.48 

2 

We 

20  59  10.19 

10.194 

17    6  41.6 

42.69 

16  15.59 

8.93 

13  44.16 

0.338 

20  45  26.03 

3 

Th 

21    3  14.45 

10.160 

1 

16  49  27.9 

43.44 

16  15.44 

8.93 

13  51.86 

0.304 

20  49  22.59 

4 

Fr 

21    7  17.89 

10.126 

16  31  56.5 

44.17 

16  15.28 

8.93 

13  58.74 

0.270 

20  53  19.15 

5 

Sa 

21 11  20.51 

10.092 

-16  14    8.0 

+44.88 

16  15.13 

8.92 

-14    4.80 

-0.235 

20  57  15.70 

6 

Su 

21  15  22.30 

10.058 

15  56   2.7 

45.56 

16  14.97 

8.92 

14  10.04 

0.201 

21    112.26 

7 

Mo 

21  19  23.27 

10.023 

15  37  41.0 

46.23 

16  14.81 

8.92 

14  14.46 

0.167 

21    5    8.82 

8 

Tu 

21  23  23.42 

9.989 

1519   3.4 

46.89 

16  14.65 

8.92 

14  18.05 

0.133 

21    9    5.37 

9 

We 

21  27  22.75 

9.955 

15   010.3 

47.52 

16  14.48 

8.92 

14  20.83 

0.099 

2113    1.93 

10 

Th 

21  31  21.28 

9.922 

-14  41    2.2 

+48.14 

16  14.31 

8.92 

-14  22.80 

-0.065 

21 16  58.48 

11 

Fr 

21  35  19.00 

9.889 

14  21  39.5 

i8.74 

16  14.14 

8.92 

14  23.96 

-0.032 

21  20  55.04 

12 

Sa 

21  39  15.92 

9.856 

14    2    2.6 

49.33 

16  13.96 

8.91 

14  24.33 

+0.001 

21  24  51.59 

13 

Su 

21  43  12.06 

9.823 

13  42  11.8 

49.89 

16  13.78 

8.91 

14  23.92 

0.033 

21  28  48.15 

14 

Mo 

2147    7.43 

9.791 

13  22    7.7 

60.44 

16  13.59 

8.91 

14  22.73 

0.066 

21  32  44.70 

15 

Tu 

2151    2.04 

9.760 

-13    150.6 

•^60.98 

16  13.40 

8.91 

-14  20.78 

+0.097 

21  36  41.26 

16 

We 

21  54  55.89 

9.729 

-12  41  20.9 

+61.49 

16  13.21 

8.91 

-14  18.08 

+0.128 

21  40  37.81 

SUN,  1916. 


FOR  GREENWICH  MEA  S^  NOON. 

DaW. 

True 
Longitude. 

Var. 

Lati- 
tude. 

Logarithm  of 

the  Radios 

Vector  of  the 

Earth. 

Var. 
HMir. 

Prec. 

in 
Long. 

Nut, 

in 
Long. 

Aber- 
ration. 

True 

ObUq- 

uity. 

MeanTima 

of  Sidereal 

Noon. 

•     f       " 

tt 

»» 

»» 

tt 

»/ 

23*27' 

h   m      ■ 

Jan.     1 

1 

279  45  35.0 

152.94 

-0.58 

9.992  6812 

-0.8 

-0.03 

+13.49 

20.81 

6.14 

5  19  51.27 

2 

280  46  45.8 

152.06 

0.53 

9.992  6802 

-0.1 

-»0.11 

13.54 

20.81 

6.14 

5  15  55.36 

3 

3 

281  47  56.7 

152.90 

0.44 

9.992  6810 

+  0.6 

0.25 

13.60 

20.81 

6.14 

5  11  59.44 

4 

4 

282  49    7.8 

152.96 

0.33 

9.992  6834 

1.3 

0.39 

13.65 

20.81 

6.14 

5    8    3.53 

5 

5 

283  50  18.9 

152.9« 

0.21 

9.992  6873 

2.0 

0.52 

13.70 

20.81 

6.14 

5    4    7.62 

6 

6 

284  51  29.9 

152.95 

-0.07 

9.992  6928 

+  2.6 

0.66 

+13.75 

20*.81 

6.14 

5   011.71 

7 

7 

285  52  40.7 

152.94 

+0.08 

9.992  6999 

8.3 

0.80 

13.80 

20.81 

6.14 

4  56  15.79 

8 

8 

286  53  51.2 

152.93 

0.22 

9.992  7087 

4.0 

0.94 

13.85 

20.81 

6.15 

4  52  19.88 

9 

9 

287  55    1.2 

152.91 

0.34 

9.992  7193 

4.8 

1.07 

13.90 

20.81 

6.15 

4  48  23.97 

10 

10 

288  56  10.7 

152.80 

0.45 

9.992  7318 

6.6 

1.21 

13.95 

20.81 

6.16 

4  44  28.06 

11 

11 

289  57  19.7 

152.86 

+0.53 

9.992  7463 

+  6.6 

1.35 

+14.00 

20.81 

6.16 

4  40  32.14 

12 

12 

290  58  28.1 

152.83 

0.59 

9.992  7630 

7.4 

1.49 

14.05 

20.81 

6.17 

4  36  36.23 

13 

13 

291  59  35.8 

152.81 

0.61 

9.992  7820 

8.4 

1.63 

14.09 

20.81 

6.17 

4  32  40.32 

14 

14 

293    0  42.9 

152.78 

0.61 

9.992  8033 

9.4 

1.76 

14.14 

20.81 

6.18 

4  28  44.40 

15 

15 

294    149.4 

152.75 

0.58 

9.992  8271 

10.4 

1.90 

14.18 

20.81 

6.19 

4  24  48.49 

16 

16 

295    2  55.1 

152.73 

+0.52 

9.992  8535 

+11.6 

2.04 

+14.22 

20.80 

6.19 

4  20  52.58 

17 

17 

296    4    0.2 

152.70 

0.44 

9.992  8824 

12.6 

2.18 

14.26 

20.80 

6.20 

4  16  56.67 

18 

18 

297    5    4.6 

152.67 

0.34 

9.992  9140 

13.7 

2.31 

14.30 

20.80 

6.21 

4  18    0.76 

19 

19 

298    6    8.4 

152.64 

0.22 

9.992  9482 

14.8 

2.45 

14.34 

20.80 

6.22 

4    9    4.85 

20 

20 

299    7  11.5 

152.62 

+0.09 

9.992  9852 

16.0 

2.59 

14.37 

20.80 

6.23 

4    5    8.93 

21 

21 

300    8  14.0 

152.59 

-0.04 

9.993  0249 

+17.1 

2.72 

+14.41 

20.79 

6.24 

4    1  13.02 

22 

22 

301    9  15.8^ 

152.56 

0.17 

9.993  0672 

18.2 

2.86 

14.44 

20.79 

6.25 

3  57  17.11 

23 

23 

302  10  17.0 

162.54 

0.29 

9.993  1122 

19.3 

3.00 

14.48 

20.79 

6.26 

3  53  21.20 

24 

24 

303  11  17.7 

152.52 

0.40 

9.993  1598 

20.3 

3.14 

14.51 

20.79 

6.27 

3  49  25.29 

25 

25 

304  12  17.7 

152.49 

0.48 

9.993  2099 

21.3 

3.28 

14.54 

20.79 

6.28 

3  45  29.38 

26 

26 

305  13  17.2 

152.47 

-0.54 

9.993  2624 

+22.3 

3.41 

+14.57 

20.78 

6.29 

3  41  33.47 

27 

27 

306  14  16.2 

152.44 

0.57 

9.993  3171 

23.2 

3.55 

14.60 

20.78 

6.30 

3  37  37.56 

28 

28 

307  15  14.5 

152.42 

0.56 

9.993  3739 

24.1 

3.69 

14.62 

20.78 

6.31 

3  33  41.64 

29 

29 

308  16  12.2 

162.39 

0.52 

9.993  4327 

24.9 

3.83 

14.65 

20.78 

6.32 

3  29  45.73 

30 

30 

309  17    9.3 

152.36 

0.45 

9.993  4933 

26.6 

3.96 

14.67 

20.77 

6.33 

3  25  49.82 

31 

31 

31018    5.6 

152.33 

-0.35 

9.993  5555 

+26.2 

4.10 

+14.69 

20.77 

6.34 

3  21  53.91 

Feb.    1 

32 

31119    1.2 

152.30 

0.23 

9.993  6191 

26.8 

4.24 

14.71 

20.77 

6.35 

3  17  58.00 

2 

33 

312  19  55.8 

152.26 

-0.10 

9.993  6841 

27.4 

4.38 

14.72 

20.76 

6.36 

3  14    2.09 

3 

34 

313  20  49.5 

152.21 

+0.04 

9.993  7504 

27.9 

4.51 

14.74 

20.76 

6.37 

3  10    6.18 

4 

35 

314  21  42.0 

152.16 

0.19 

9.993  8179 

28.4 

4.65 

14.75 

20.76 

6.39 

3    6  10.27 

5 

36 

315  22  33.4 

152.11 

+0.32 

9.993  8866 

+28.9 

4.79 

+14,76 

20.75 

6.40 

3    2  14.36 

6 

37 

316  23  23.4 

152.06 

0.43 

9.993  9566 

29.4 

4.93 

14.77 

20.75 

6.41 

2  58  18.45 

7 

38 

317  24  12.0 

151.99 

0.52 

9.994  0279 

30.0 

5.07 

14.78 

20.75 

6.43 

2  54  22.54 

8 

39 

318  24  59.1 

151.93 

0.58 

9.994  1006 

30.6 

5.20 

14.79 

20.74 

6.44 

2  50  26.63 

9 

40 

319  25  44.8 

151.87 

0.62 

9.994  1748 

31.3 

5.34 

14.80 

20.74 

6.45 

2  46  30.72 

10 

41 

320  26  28.8 

151.80 

+0.63 

9.994  2506 

+32.0 

5.48 

+14.80 

20.74 

6.46 

2  42  34.81 

U 

42 

321  27  11.2 

151.73 

0.61 

9.994  3282 

32.7 

5.62 

14.80 

20.73 

6.47 

2  38  38.90 

12 

43 

322  27  52.0 

151.67 

0.56 

9.994  4075 

33.4 

5.75 

14.80 

20.73 

6.48 

2  34  42.99 

U 

44 

323  28  31.1 

151.60 

0.48 

9.994  4886 

34.2 

5.89 

14.80 

20.73 

6.49 

2  30  47.08 

14 

45 

324  29    8.6 

151.53 

0.39 

9.994  5717 

35.0 

6.03 

14.80 

20.72 

6.50 

2  26  51.17 

15 

46 

325  29  44.5 

151.46 

+0.28 

9.994  6567 

+36.8 

6.16 

+14.79 

20.72 

6.51 

2  22  55.26 

1    i« 

47 

326  30  18.7 

151.39 

+0.15 

9.994  7436 

+36.7 

6.30 

+14.78 

20.71 

6.52 

2  18  59.35 

SUN,  1916. 

FOR  GREENWICH  MEAN  NOOX. 


Dste. 

Day  of  the 
Week. 

Apparent 
AscensloD. 

Var. 
Hoar. 

5 

Apparent 
Declination. 

•     t       It 

Var. 
Hour. 

Semi- 
diameter. 

Hot. 
Par. 

Equation      Var. 

ofTime.     \   per 

.\pp. — Mean.  Hour. 

Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Son. 

h    m     s 

tr 

1      II 

II 

m     s           8 

h    m      s 

Feb.  1« 

We 

21  54  55.89 

».729 

-12  41  20.9 

+51.49 

16  13.21 

8.91 

-14  18.08  +0.128 

21  40  37.81 

17 

Th 

21  58  49.C] 

9.098 

12  20  39.0 

51.99 

16  13.01 

8.91 

14  14.65    0.158 

21  44  34.37 

18 

Ft 

22    2  41.42 

9.009 

11  59  45.3 

52.47 

1612.80 

8.90 

14  10.49    0.188 

21  48  30.92 

19 

Sa 

22    6  33.12 

9.040 

11  38  40.2 

52.94 

16  12.59 

8.90 

14    5.64    0.217 

21  52  27.48 

20 

Sii 

22  10  24.13 

9.012 

11  17  24.1 

53.39 

1612.38 

8.90 

14     0.10     0.245 

21  66  24.03 

21 

Mo 

22  14  14.47 

9.584 

-10  55  57.4 

+63.83 

16  12.16 

8.90 

-13  53.88  1+0.272 

22    0  20.69 

22 

Tu 

22  18    4.16 

9.667 

10  34  20.4 

64.25 

16  11.93 

8.89 

13  47.02    0.299 

22    4  17.14 

28 

We 

22  21  53.22 

9.631 

10  12  33.6 

64.65 

16  11.71 

8.89 

13  39.53  :  0.325 

22    8  13.70 

24 

Th 

22  25  41.67 

9.600 

9  50  37.3 

55.04 

16  11.48 

8.89 

13  31.42 

0.350 

22  12  10.25 

25 

Fr 

22  29  29.52 

9.482 

9  28  32.C 

56.41 

16  11.25 

8.89 

13  22.72 

0.374 

22  16    6.81 

26 

8a 

22  33  16.79 

9.458 

-  9    6  17.9 

+65.76 

16  11.01 

8.89 

-13  13.43 

+0.398 

22  20    3.36 

27 

Su 

22  37    3.50 

9.436 

8  43  55.5 

60.10 

16  10.78 

8.88 

13    3.59 

0.421 

22  23  59.91 

28 

Mo 

22  40  49.67  !  ».4l3 

8  21  25.3 

56.42 

16  10.54 

8.88 

12  53.20 

0.444 

22  27  58.47 

29 

Tu 

i2  44  35.31 

9.391 

7  58  47.6 

56.72 

16  10.30 

8.88 

12  42.29 

0.466 

22  31  53.02 

Mar.    1 

We 

22  48  20.43 

9.370 

7  36    2.8 

57.00 

16  10.05 

8.88 

1?  30.86 

0.487 

22  35  49.57 

2 

Th 

22  52    5.06 

9.349 

-  7  13  11.4 

+57.27 

16    9.81 

8.88 

-12  18.93 

+0.507 

22  39  46.13 

3 

Fr 

22  55  49.20 

9.329 

6  50  13.8 

57.52 

16    9.56 

8.87 

12    6.52  !  0.527 

22  43  42.68 

4 

Sa 

22  59  32.87 

9.310 

6  27  10.5 

57.75 

16    9.31 

8.87 

1153.64 

0.546 

22  47  39.24 

h 

Su 

23    3  16.09 

9.293 

6    4    1.8 

57.96 

16    9.06 

8.87 

1140.30 

0.565 

22  51  35.79 

6 

Mo 

23    6  58.S7 

9.274 

5  40  48.2 

58.16 

16    8.81 

8.87 

11  26.52 

0.683 

22  55  32.34 

7 

Tu 

23  10  41.22 

9.260 

-  5  17  30.1 

+58.34 

16    8.56 

8.86 

-11  12.32 

+0.600 

22  59  28.90 

S 

We 

23  14  23.16 

9.240 

4  54    7.9 

58.50 

16    8.31 

8.86 

10  57.72 

0.616 

23    3  26.45 

9 

Th 

2318    4.72 

9.224 

4  30  42.0 

58.64 

16    8.06 

8.86 

10  42.72 

0.632 

23    7  22.00 

10 

Fr 

23  2145.91 

9.209 

4    7  12.7 

58.77 

16    7.81 

8.85 

10  27.35 

0.647 

23  11  18.56 

11 

Sa 

23  25  26.74 

9.195 

3  43  40.5 

58.89 

16    7.55 

8.85 

10  11.63 

0.662 

23  15  16.11 

12 

Su 

23  29    7.24 

9.181 

-  3  20    5.8 

+58.99 

16    7.29 

8.85 

-  9  55.58 

+0.076 

23  19  11.67 

13 

Mo 

23  32  47.43 

9.108 

2  56  28.9 

69.08 

16    7.03 

8.85 

9  39.21 

0.688 

23  23    8.22 

14 

Tu 

23  36  27.33 

9.167 

2  32  50.1 

69.15 

16    6.77 

8.85 

9  22.56 

0.700 

23  27    4.77 

15 

We 

23  40    6.96 

9.140 

2    9    9.9 

69.20 

16    6.51 

8.85 

9    5.63 

0.710 

23  31    1.33 

16 

Th 

23  43  46.34 

9.130 

1  45  28.6 

69.24 

16    6.25 

8.84 

8  48.46 

0.7» 

23  34  57.88 

17 

Fr 

23  47  25.49 

9.127 

-  1  21  46.5 

+69.26 

16    5.98 

8.84 

-  8  31.06 

+0.729 

23  38  54.43 

18 

Sa 

23  51    4.44 

9.119 

0  58    4.0 

59.27 

16    5.71 

8.84 

8  13.46 

0.737 

23  42  50.99 

19 

Su 

23  54  43.21 

9.112 

0  34  21.5 

59.27 

16    6.44 

8.84 

7  55.68 

0.744 

23  46  47.54 

20 

Mo 

23  58  21.83 

9.100 

-  0  10  39.3 

59.25 

16    5.17 

8.83 

7  37.74 

0.750 

23  50  44.09 

21 

Tu 

0   2    0.32 

9.101 

+  0  13    2.4 

59.22 

16    4.89 

8.83 

7  19.68 

0.755 

23  64  40.65 

22 

We 

0    5  38.70 

9.097 

+  0  36  43.2 

+59.17 

16    4.61 

8.83 

-  7    1.50 

+0.759 

23  68  37.20 

23 

Th 

0   9  17.00 

9.095 

1    0  22.7 

69.11 

16    4.33 

8.83 

6  43.25 

0.762 

0    2  33.75 

24 

Fr 

0  12  55.24 

9.093 

124    0.6 

69.04 

16    4.05 

8.83 

6  24.94 

0.764 

0    6  30.30 

25 

Sa 

0  16  33.45 

9.092 

1  47  36.5 

68.95 

16    3.77 

8.82 

6    6.59 

0.765 

0  10  26.86 

26 

Su 

0  20  11.64 

9.092 

2  11  10.1 

58.85 

16    3.49 

8.82 

5  48.23 

0.765 

0  14  23.41 

27 

Mo 

0  23  49.84 

9.093 

+  2  34  41.1 

+58.73 

16    3.20 

8.82 

-  5  29.88 

+0.764 

0  18  19.96 

28 

Tu 

0  27  28.07 

9.094 

2  58    9.1 

68.60 

16    2.91 

8.82 

5  11.55 

0.763 

0  22  16.52 

29 

We 

0  31    6.34 

9.090 

3  2133.7 

68.45 

16    2.63 

8.81 

4  53.27 

0.760 

0  26  13.07 

30 

Th 

0  34  44.68 

9.099 

3  44  54.6 

58.28 

16   2,35 

8.81 

4  35.06 

0.757 

0  30    9.63 

81 

Fr 

0  38  23.10 

9.103 

4    811.3 

58.10 

16    2.07 

8.81 

4  16.92 

0.753 

0  34    6.18 

Apr.    1 

Sa 

0  42    1.62 

9.107 

+  4  31  23.5 

+57.91 

16    1.79 

8.80 

-  3  58.88 

+0.749 

0  38    2.73 

2 

Su 

0  45  40.25 

9.112 

+  4  54  30  8 

+57.09 

16    1.52 

8.80 

-  3  40.96 

+0.744 

0  41  69.29 

SIIN^,  1916. 

FOR  GREENWICH  MEAN  NOON. 


Date. 


a 


Feb.  16 

47 

17 

48 

18 

49 

19 

50 

20 

51 

21 

52 

22 

53 

23 

54 

24 

55 

25 

56 

26 

57 

27 

58 

28 

59 

29 

60 

Mar.  1 

61 

2 

62 

3 

63 

4 

64 

5 

65 

6 

66 

7 

67 

8 

68 

d 

69 

10 

70 

11 

71 

12 

72 

13 

73 

14 

74 

15 

75 

16 

76 

17 

77 

18 

78 

19 

79 

20 

80 

21 

81 

22 

82 

23 

83 

24 

84 

25 

85 

26 

86 

27 

87 

2S 

88 

29 

89 

30 

90 

31 

91 

Apr.  1 

92 

Tnw 
Longitude. 


2   93 


ft 


326  30  18.7 

327  30  51.3 

328  31  22.3 

329  31  51.7 

330  32  19.5 

331  32  45.8 

332  33  10.7 

333  33  34.1 

334  33  56.1 

335  34  16.7 

336  34  35.9 

337  34  53.7 

338  35  10.1 

339  35  24.9 
MO  35  38.3 

341  35  50.0 

342  36  0.0 

343  36  8.3 

344  36  14.6 

345  36  19.1 

346  36  21.4 

347  36  21.7 

348  36  19.9 

349  36  15.9 

350  36  9.7 

351  36  1.3 

352  35  50.6 

353  ^  37.8 

354  35  22.8 

355  35  5.5 

356  34  46.1 

357  34  24.6 

358  34  1.0 

359  33  35.3 
0  33  7.7 

132  38.2 

2  32  6.8 

3  31  33.6 

4  30  58.6 

5  30  22.0 

6  29  43.5 

7  29  3.3 

8  28  21.4 

9  27  37.7 
10  26  52.2 

1126  4.7 
12  25  15.2 


Var. 


tt 
61.39 
M.32 
51.36 
51.10 
51.13 

51.07 
51.01 
50.95 
50.80 
50.83 

50.77 
50.71 
50.65 
50.50 
50.53 

^.45 
50.38 
50.30 
50.22 
50.14 

50.05 
0.07 
0.88 
0.79 
0.69 

0.60 
0.51 
9.42 
9.33 
0.24 

0.15 
0.06 
8.07 
8.80 
8.81 

8.73 
8.65 
8.68 
8.51 
48.44 

48.36 
48.20 
48.22 
48  .J  4 
48.06 

47.98 
47.90 


ff 


+0.15 

+0.02 

-0.11 

0.23 

0.34 

-0.44 
0.51 
0.55 
0.55 
0.52 

-0.46 

0.37 

0.25 

-0.12 

+0.02 

+0.16 
0.29 
0.41 
0.51 
0.58 

+0.62 
0.63 
0.62 
0.58 
0.52 

+0.44 

0.33 

0.21 

+0.08 

-0.05 

-0.17 
0.28 
0.37 
0.44 
0.48 

-0.49 
0.47 
0.42 
0.35 
0.24 

-0.11 

+0.03 

0.16 

0.29 

0.41 

+0.51 
+0.58 


Logarithm  of 
the  Radios  \    _^ 
Vector  of  the'    ^^ 
Earth. 


9.994  7436 
9.994  8327 

9.994  9238 

9.995  0169 
9.995  1122 

9.995  2094 
9.995  3086 
9.995  4097 
9.995  5124 
9.995  6168 

9.995  7226 
9.995  8295 

9.995  9376 

9.996  0464 
9.996  1561 

9.996  2662 
9.996  3769 
9.996  4880 
9.996  5994 
9.996  7112 

9.996  8234 

9.996  9360 

9.997  0492 
9.997  1630 
9.997  2775 

9.997  3927 
9.997  5G87 
9.997  6255 
9.997  7433 
9.997  8620 

9.997  9818 

9.998  1026 
9.998  2244 
9.998  3474 
9.998  4714 

9.998  5963 
9.998  7222 
9.998  8488 

9.998  9759 

9.999  1034 

9.999  2312 
9.999  3590 
9.999  4867 
9.999  6140 
9.999  7410 

9.999  8674 
9.i)99  9931 


Var. 


Hour. 


+36.7 
37.5 
38.4 
30.3 
40.1 

+40.0 
41.7 
42.4 
43.1 
43.7 

+44.3 
44.8 
45.2 
45.5 
45.8 

+46.0 
46.2 
46.4 
46.5 
46.6 

+46.8 
47.0 
47.3 
47.6 
47.0 

+48.2 
48.6 
48.9 
49.3 
49.7 

+50.1 
50.6 
51.0 
51.4 
51.8 

+52.3 
52.6 
52.9 
53.1 
53.2 

+63.2 
53.2 
53.1 
53.0 
52.8 

+52.5 
+52.3 


Prec.       Nut. 

In      ^       in 
Look.  I    Long. 


#/ 


«/ 


6.30  1+14.78 


6.44 
6.58 
6.72 
6.85 

6.99 
7.13 
7.27 
7.40 
7.54 

7.68 
7.82 
7.95 
8.09 
8.23 

8.37 
8.51 
8.64 

8.78 
8.92 

9.06 
9.19 
9.33 
9.47 
9.60 

9.74 

9.88 

10.02 

10.16 

10.29 

10.43 
10.57 
10.71 
10.84 
10.98 

11.12 
11.26 
11.39 
11.53 
11.67 

11.81 
11.95 
12.08 
J2.22 
12.35 


14.78 
14.77 
14.76 
14.75 

+14.74 
14.73 
14.71 
14.70 
14.68 

+14.66 
14.64 
14.62 
14.60 
14.57 

+14.55 
14.52 
14.50 
14.47 
14.44 

+  14.41 
14.38 
14.35 
14.32 
14.29 

+14.26 
14.23 
14.20 
14.16 
14.13 

+14.10 
14.06 
14.03 
14.00 
13.96 

+13.93 
13.89 
13.86 
13.83 
13.79 

+13.76 
13.73 
13.69 
13.66 
13.63 


12.49  +13.60 
12.63  1  +  13.57 


n 


^.71 
20.71 
20.70 
20.70 
20.69 

20.69 
20.68 
20.68 
20.67 
20.67 

20.66 
20.66 
20.66 
20.65 
20.65 

20.64 
20.64 
20.63 
20.63 
20.62 

20.62 
20.61 
20.60 
20.60 
20.59 

20.58 
20.58 
20.57 

20.57 
20.56 

20.55 
20.55 
20.54 
20.54 
20.53 

20.52 
20.52 
20.51 
20.51 
20.50 

20.50 
20.49 
20.49 
20.48 
20.48 

20.47 
20.47 


True 
ObUq 
uity. 


33»27' 
II 

6.52 
6.53 
6.54 
6.55 
6.56 

6.57 
6.58 
6.59 
6.60 
6.60 

6.61 
6.62 
6.62 
6.63 
6.63 

6.63 
6.63 
6.63 
6.63 
6.64 

6.64 
6.64 
6.64 
6.64 
6.64 

6.63 
6.63 
6.62 
6.62 
6.62 

6.61 
6.61 
6.60 
6.60 
6.59 

6.58 
6.57 
6.56 
6.55 
6.53 

6.52 
6.51 
6.50 
6.49 
6.47 

6.46 
6.44 


Mean  Time 

of  Sidereal 

Noon. 


h  m  8 
2  18  59.35 
215  3.44 
211  7.54 
2  7  11.63 
2   315.72 

15919.81 
1  55  23.90 
15127.99 
1 47  32.08 
143  36.18 

1  39  40.27 
13544.36 
1  31  48.45 
127  52.54 
1  23  56.64 

120  0.73 
116  4.82 
112  8.91 
1  813.00 
1    417.10 

1  0  21.19 
0  56  25.28 
0  52  2  J.37 
0  48  33.46 
0  44  37.56 

040  41.65 
0  3645.74 
0  32  4V. 84 
0  28  53.93 
0  24  58.02 

0  21  2.11 
017  6.20 
0  13  10.30 
0  914.39 
0    518.48 

r  0     1    tt.67 

\t8  hi  a8.e7 
23  53  30.76 
23  49  34.85 
23  45  38.94 
23  4143.04 

23  37  47.13 
23  3351.22 
23  2955.31 
23  25  59.41 
*>3  22   3.50 

2318  7.59 
23  14 11.68 


SUK,  1916. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Apparent 

IUght 
Ascension. 

Var. 
Hour. 

Apparent 
Declination. 

Var. 
Hour. 

Semi- 
diameter. 

Hot. 
Par. 

Equation 

of  Time. 

App.— Mean. 

Var. 
Hour. 

Sidereal  Time, 
Dt  Right  Ascen- 
sion of  tfean 
Sun. 

h    m      s 

s 

•     t       If 

fi 

»            K 

ft 

m       s 

s 

h    m       s 

Apr.    1 

Sa 

0  42     1.62 

9.107 

+  4  31  23.5 

+57.91 

16    1.79 

8.80 

-3  58.88 

+0.749 

0  38    2.73 

2 

Su 

0  45  40.25 

9.112 

4  54  30.8 

67.69 

16    1.52 

8.80 

3  40.96 

0.744 

0  41  59.29 

3 

Mo 

0  49  19.00 

9.118 

5  17  32.8 

67.46 

16    1.24 

8.80 

3  23.16 

0.738 

0  45  55.84 

4 

Tu 

0  52  57.90 

9.124 

5  40  29.2 

67.22 

16    0.97 

8.79 

3    5.50 

0.732 

0  49  52.39 

5 

We 

0  56  36.96 

9.131 

6    319.6 

56.97 

16    0.69 

8.79 

2  48.01 

0.725 

0  53  48.95 

6 

Th 

1    0  16.19 

9.138 

+  6  26    3.7 

+56.70 

16    0.42 

8.79 

-2  30.68 

+0.718 

0  57  45.50 

7 

Fr 

1    3  55.60 

9.147 

6  48  41.0 

56.41 

16    0.15 

8.79 

2  13.55 

0.710 

1     1  42.05 

8 

Sa 

1    7  35.22 

9.150 

7  11  11.2 

56.11 

15  59.88 

8.78 

1  56.62 

0.701 

1     5  38.61 

9 

Su 

1  11  15.07 

9.1G5 

7  33  34.0 

55.79 

15  59.61 

8.78 

1  39.91 

0.691 

1    9  35.16 

10 

Mo 

1  14  55.16 

9.175 

7  55  49.1 

55.46 

15  59.34 

8.78 

1  23.44 

0.681 

1  13  31.72 

11 

Tu 

1  18  35.49 

9.186 

+  8  17  56.1 

+55.12 

15  59.07 

8.78 

-1    7.22 

+0.670 

1  17  28.27 

12 

AVe 

1  22  16.10 

9.198 

8  39  54.6 

64.76 

15  58.81 

8.77 

0  51.28 

0.658 

1  21  24.82 

13 

Th 

1  25  57.00 

9.211 

9    144.4 

64.39 

15  58.54 

8.77 

0  35.62 

0.646 

1  25  21.38 

14 

Fr 

1  29  38.20 

9.224 

9  23  25.2 

54.00 

15  58.27 

8.77 

0  20.27 

0.633 

1  29  17.93 

15 

Sa 

1  33  19.72 

9.238 

9  44  56.5 

53.60 

15  58.01 

8.77 

-0    5.24 

0.619 

1  33  14.49 

16 

Su 

1  37    1.59 

9.252 

+10    618.1 

+53.19 

15  57.75 

8.76 

Vo    9.45 

+0.604 

1  37  11.04 

17 

Mo 

1  40  43.81 

9.267 

10  27  29.7 

52.77 

15  57.48 

8.76 

0  23.78 

0.589 

1  41     7.59 

w           18 

Tu 

1  44  26.41 

9.283 

10  48  31.0 

52.33 

15  57.22 

8.76 

0  37.74 

0.573 

I  45    4.15 

19 

We 

1  48    9.41 

9.300 

11    9  21.7 

51.88 

15  56.95 

8.75 

0  51.29 

0.556 

I  49    0.70 

;          20 

Th 

1  51  52.82 

9.318 

1130    1.4 

51.42 

15  56.69 

8.75 

1    4.44 

0.538 

1  52  57.26 

21 

Fr 

1  55  36.66 

9.337 

+1150  29.9 

+50.95 

15  56.42 

8.75 

+1  17.15 

+0.520 

1  56  53.81 

22 

Sa 

1  59  20.96 

9.356 

12  10  46.8 

50.46 

15  56.16 

8.75 

1  29.41 

0.501 

2    0  50.37 

23 

Su 

2    3    5.72 

9.375 

12  30  51.8 

49.96 

15  55.90 

8.75 

1  41.20 

0.481 

2    4  46.92 

24 

Mo 

2    6  50.95 

9.395 

12  50  44.7 

49.44 

15  55.64 

8.75 

1  52.52 

0.461 

2     8  43.48 

25 

Tu 

2  10  36.68 

9.416 

13  10  25.0 

48.91 

15  55.38 

8.74 

2     3.35 

0.440 

2  12  40.03 

26 

We 

2  14  22.91 

9.437 

+13  29  52.4 

+48.37 

15  55.12 

8.74 

+2  13.67 

+0.419 

2  16  36.59 

27 

Th 

2  18    9.66 

9.458 

13  49    6.6 

47.81 

15  54.87 

8.74 

2  23.48 

0.398 

2  20  33.14 

28 

Fr 

2  21  56.93 

9.480 

14    8    7.2 

47.24 

15  54.62 

8.74 

2  32.77^ 

0.376 

2  24  29.70 

29 

Sa 

2  25  44.72 

9.502 

14  26  53.9 

46.65 

15  54.37 

8.74 

2  41.53 

0.354 

2  28  26.25 

30 

Su 

2  29  33.05 

9.525 

14  45  26.3 

46.05 

15  54.12 

8.73 

2  49.76 

0.332 

2  32  22.81 

May    1 

Mo 

2  33  21.91 

9.547 

+  15    3  44.2 

+45.43 

15  53.88 

8.73 

+2  57.45 

+0.309 

2  36  19.36 

2 

Tu 

2  37  11.31 

9.570 

15  21  47.1 

44.80 

15  53.65 

8.73 

3    4.61 

0.287 

2  40  15.92 

3 

We 

2  41     1.26 

9.592 

15  39  34.7 

44.16 

15  53.41 

8.73 

3  11.22 

0.264 

2  44  12.47 

4 

Th 

2  44  51.75 

9.615 

15  57    6.7 

43.50 

15  53.18 

8.72 

3  17.28 

0.241 

2  48    9.03 

6 

Fr 

2  48  42.79 

9.638 

16  14  22.9 

42.83 

15  52.95 

8.72 

3  22.79 

0.218 

2  52     5.58 

6 

Sa 

2  52  34.38 

9.661 

+16  31  22.9 

+42.15 

15  52.73 

8.72 

+3  27.76 

+0.195 

2  56     2.14 

7 

Su 

2  56  26.53 

9.684 

16  48    6.3 

41.46 

15  52.51 

8.72 

3  32.17 

0.172 

2  59  58.70 

8 

Mo 

3    0  19.23 

9.707 

17    4  32.8 

40.75 

15  52.30 

8.72 

3  36.03 

0.149 

3    3  55.25 

9 

Tu 

3    4  12.48 

9.730 

17  20  42.2 

40.03 

15  52.09 

8.71 

3  39.33 

0.126 

3    7  51.81 

10 

We 

3    8    6.29 

9.754 

17  36  34.2 

39.30 

15  51.88 

8.71 

3  42.08 

0.103 

3  11  48.37 

11 

Th 

3  12    0.65 

9.777 

+17  52    8.4 

+38. 5o 

15  51.67 

8.71 

+3  44.27 

+0.080 

3  15  44.92 

12 

Fr 

3  15  55.57 

9.800 

18    7  24.6 

37.80 

15  51.47 

8.71 

3  45.91 

0.a57 

3  19  41.48 

13 

Sa 

3  19  51.05 

9.823 

18  22  22.6 

37.03 

15  51.26 

S.71 

3  46.99 

0.a33 

3  23  38.03 

14 

Su 

3  23  47.08 

9.840 

18  37    2.0 

36.25 

15  51.06 

S.70 

3  47.51 

+0.010 

3  27  34.59 

15 

Mo 

3  27  43.67 

9.869 

18  51  22.6 

35.46 

15  50.86 

S.70 

3  47.48 

-0.013 

3  31  31.15 

16 

Tu 

3  31  40.81 

9.893 

+  19    5  24.1 

+34.66 

15  50.66 

8.70 

+3  46.89 

-0.036 

3  35  27.70 

17 

We 

3  35  38.51 

9.916 

+1919    6.2 

+33.  V> 

15  50.47 

8.70 

+3  45.74 

-0.059 

3  39  24.26 

SUN,  1916. 

FOR  GREENWICH  MEAN  NOON. 


s 


Date. 


Apr.  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
'^ 
30 

M.y  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 


Troe 
Longitude. 


92 
93 
94 
95 
96 

97 

98 

99 

100 

101 

102 
103 
104 
105 
106 

107 
108 
109 
110 
111 

112 
113 
114 
115 
116 

117 
118 
119 
120 
121 

122 
123 
124 
125 
126 

127 
128 
129 
130 
131 

132 
133 
134 
135 
136 

137 
138 


/f 


11  26  4.7 

12  25  15.2 

13  24  23.8 

14  23  30.2 

15  22  34.4 

16  21  36.5 

17  20  36.4 

18  19  34.0 

19  18  29.4 

20  17  22.4 

21  16  13.3 

22  15  1.8 

23  13  48.1 

24  12  32.2 

25  11  14.1 

26  9  53.8 

27  8  31.5 

28  7  7.2 

29  5  41.0 

30  4  13.0 

31  2  43.2 

32  1  11.7 

32  59  38.6 

33  58  4.0 

34  56  27.8 

35  54  50.0 

36  53  10.7 

37  51  29.9 

38  49  47.5 

39  48  3.4 

40  46  17.7 

41  44  30.3 

42  42  41.2 

43  40  50.2 

44  38  57.5 

45  37  2.9 

46  35  6.5 

47  33  8.2 

48  31  8.1 

49  29  6.1 

50  27  2.3 

51  24  56.6 

52  22  49.2 

53  20  40.1 

54  18  29.3 

55  16  16.8 

56  14  2.9 


Var. 
Hoar. 

Lati- 
tude. 

ti 

»# 

147.98 

+0.51 

147.90 

0.58 

147.81 

0.62 

147.72 

0.64 

147.63 

0.63 

147.64 

+0.59 

147.46 

0.53 

147.35 

0.45 

147.20 

0.35 

147.18 

0.24 

147.07 

+0.12 

146.98 

-0.01 

146.88 

0.13 

146.79 

0.24 

146.70 

0.33 

146.G1 

-0.40 

146.53 

0.44 

146.45 

0.45 

146.37 

0.43 

146.30 

0.39 

146.23 

-0.32 

146.16 

0.22 

146.09 

-0.09 

146.02 

+0.05 

145.96 

0.18 

145.89 

+0.30 

145.83 

0.42 

146.77 

0.53 

146.70 

0.61 

146.63 

0.66 

146.66 

+0.68 

146.49 

0.67 

146.41 

0.63 

146.34 

0.56 

146.26 

0.48 

146.19 

+0.38 

146.11 

0.27 

146.03 

0.15 

144.96 

+0.02 

144.88 

-0.10 

144^ 

-0.21 

144.73 

0.31 

144.66 

0.38 

144.59 

0.42 

144.52 

0.43 

144.45 

-0.41 

144.39 

-0.37 

Logarithm  of 

the  Radius 

Vector  of  the 

Earth. 


9.999  8674 
9.999  9931 
0,000  1182 
0.000  2426 
0.000  3663 

0.000  4894 
0.000  6119 
0.000  7338 
0.000  8553 
0.000  9763 

0.001  0970 
0.001  2173 
0.001  3374 
0.001  4574 
0.001  5772 

0.001  6970 
0.001  8169 
0.001  9368 
0.002  0566 
0.002  1765 

0.002  2962 
0  002  4157 
0.002  5347 
0.002  6531 
0.002  7708 

0.002  8875 
0.003  0031 
0.003  1175 
0.003  2304 
0.003  3419 

0.003  4518 
0.003  5600 
0.003  6667 
0.003  7716 
0.003  8750 

0.003  9768 
0.004  0770 
0.004  1757 
0.004  2730 
0.004  3689 

0.004  4635 
0.004  5569 
0.004  6491 
0.004  7404 
0.004  8307 

0.004  9201 
0.005  0088 


Var. 
I^ur 


+52.6 
62.3 
62.0 
61.7 
51.4 

+51.1 
50.9 
50.7 
60.5 
50.3 

+60.2 
50.1 
50.0 
60.0 
49.9 

+49.9 
49.9 
49.9 
49.9 
49.9 

+49.8 
49.7 
49.6 
49.2 

48.8 

+48.4 
47.9 
47.4 
46.8 
46.1 

+46.4 
44.7 
44.0 
43.3 
42.6 

+42.0 
41.4 
40.8 
40.2 
39.7 

+39.2 
38.7 
38.2 
37.8 
37.6 

+37.2 
+36.9 


Prec. 

in 
Long. 


n 


2.49 
2.63 
2.77 
2.91 
3.04 

3.18 
3.32 
3.46 
3.60 
3.73 

3.87 
4.01 
4.15 
4.28 
4.42 

4.56 
4.70 
4.83 
4.97 
5.11 

5.25 
5.39 
5.52 
5.66 
5.79 

5.93 
6.07 
6.21 
6.35 
6.48 

6.62 
6.76 
6.90 
7.04 
7.17 

7.31 
7.45 
7.59 

7.72 
7.86 

8.00 
8.14 
8.27 
8.41 
8.55 

8.69 
8.83 


Nut. 

in 

Long. 


tt 


+13.60 
13.57 
13.54 
13.51 
13.49 

+13.46 
13.43 
13.40 
13.38 
13.36 

+13.33 
13.31 
13.29 
13.27 
13.25 

+13.23 
13.21 
13.20 
13.18 
13.17 

+13.16 
13.15 
13.14 
13.13 
13.12 

+13.11 
13.11 
13.10 
13.10 
13.10 

+13.10 
13.10 
13.11 
13.11 
13.12 

+13.13 
13.14 
13.15 
13.16 
13.17 

+13.18 
13.20 
13.22 
13.24 
13.26 

+13.28 
+13.30 


Al)er- 
ration. 


tt 


20.47 
20.47 
20.46 
20.46 
20.45 

20.45 
20.44 
20.43 
20.43 
20.42 

20.41 
20.41 
20.40 
20.40 
20.39 

20.38 
20.38 
20.37 
20.37 
20.36 

20.35 
20.35 
20.34 
20.34 
20.33 

20.33 
20.32 
20.32 
20.31 
20.31 

20.30 
20.30 
20.30 
20.29 
20.28 

20.28 
20.28 
20.27 
20.26 
20.26 

20.26 
20.25 
20.25 
20.24 
20.24 

20.23 
20.23 


23»27' 
It 

6.46 
6.44 
6.42 
6.40 
6.38 

6.37 
6.35 
6.33 
6.31 
6.29 

6.27 
6.25 
6.22 
6.20 
6.18 

6.16 
6.14 
6.12 
6.10 
6.07 

6.05 
6.03 
6.00 
5.98 
5.95 

5.92 
5.90 

5.87 
5.85 
5.82 

5.79 
5.77 
5.74 
5.71 
5.68 

5.66 
5.63 
5.61 
5.58 
5.55 

5.53 
5.50 
5.48 
5.45 
5.42 

5.40 
5.38 


Mean  Time 

of  Sidereal 

Noon. 


h  m  8 
23  18  7.59 
23  14  11.68 
23  10  15.78 
23  6  19.87 
23  2  23.96 

22  58  28.05 
22  54  32.14 
22  50  36.24 
22  46  40.33 
22  42  44.42 

22  38  48.51 
22  34  52.60 
22  30  56.70 
22  27  0.79 
22  23  4.88 

22  19  8.97 
22  15  13.06 
22  11 17.16 
22  7  21.25 
22  3  25.34 

21  59  29.43 
21  55  33.52 
21  51  37.61 
21  47  41.70 
21  43  45.79 


2139 
2135 
2131 
2128 
2124 

2120 
2116 
2112 
21  8 
21  4 


49.88 

53.98 

58.07 

2.16 

6.25 

10.34 
14.43 
18.52 
22.61 
26.70 


21  0  30.79 
20  56  34.88 
20  52  38.97 
20  48  43.06 
20  44  47.15 

20  40  51.24 
20  36  55.33 
20  32  59.42 
20  29  3.51 
20  25  7.60 

20  2111.68 
20  17  15.77 
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SUN,  1916. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Apparent 

Right 
Asceasion. 

Var. 

per 

Hour. 

Apparent 
Decimation. 

Var. 

per 

I  lour. 

Semi- 
diameter. 

Hor. 
Par. 

Equation 

of  Time. 

A  pp.— Mean. 

Var. 
Hour. 

Sidereal  Time, 

br  Right  Aacen- 

sionofMean 

Bim. 

h    m       s 

s 

o         /              // 

// 

/      It 

ft 

m      s 

s 

h    m       8 

May  17 

We 

3  35  38.51 

9.916 

+1919    6.2 

+33.85 

15  50.47 

8.70 

+3  45.74 

-0.059 

3  39  24.26 

18 

Th 

3  39  36.78 

9.039 

19  32  28.8 

33.03 

15  50.28 

8.70 

3  44.04 

0.083 

3  43  20.82 

19 

Ft 

3  43  35.61 

9.963 

19  45  31.5 

32.19 

15  50.09 

8.69 

3  41.77 

0.106 

3  47  17.38 

20 

Sa 

3  47  34.99 

9.986 

19  58  14.1 

31.35 

15  49.91 

8.69 

3  38.94 

0.129 

3  51  13.93 

21 

Su 

3  51  34.93 

10.009 

20  10  36.4 

30.50 

15  49.72 

8.69 

3  35.56 

0.153 

3  55  10.49 

22 

Mo 

3  55  35.43 

10.032 

+20  22  38.1 

+29.64 

15  49.54 

8.69 

+3  31.62 

-0.176 

3  59     7.05 

23 

Tu 

3  59  36.47 

10.055 

20  34  19.0 

^.76 

15  49.36 

8.69 

3  27.13 

0.198 

4    3     3.60 

24 

We 

4    3  38.05 

10.077 

20  45  38.7 

27.88 

15  49.18 

8.69 

3  22.11 

0.220 

4    7.   0.16 

25 

Th 

4    7  40.17 

10.099 

20  56  37.1 

26.98 

15  49.00 

8.69 

3  16.55 

0.243 

4  10  56.72 

26 

Ft 

4  11  42.80 

10.121 

21    7  13.9 

36.08 

15  48.83 

8.68 

3  10.48 

0.263 

4  14  53.28 

27 

Sa 

4  15  45.93 

10.141 

+21 17  28.9 

+25.16 

15  48.67 

8.68 

+3    3.90 

-0.284 

4  18  49.83 

28 

Su 

4  19  49.56 

10.161 

2127  21.8 

24.24 

15  48.51 

8.68 

2  56.83 

0.304 

4  22  46.39 

29 

Mo 

4  23  53.66 

10.180 

21  36  52.5 

23.31 

15  48.35 

8.68 

2  49.29 

0.323 

4  26  42.95 

30 

Tu 

4  27  58.21 

10.199 

2146    0.7 

22.37 

15  48.20 

8.68 

2  41.29 

0.342 

4  30  39.50 

31 

We 

4  32    3.21 

10.217 

21  54  46.2 

21.42 

15  48.06 

8.68 

2  32.85 

0.360 

4  34  36.06 

June  1 

Th 

4  36    8.62 

10.234 

+22    3    8.8 

+20.46 

15  47.92 

8.68 

+2  24.00  -0.377 

4  38  32.62 

2 

Ft 

4  40  14.43 

10.250 

22  11    8.3 

19.50 

15  47.78 

8.67 

2  14.74    0.393 

4  42  2*18 

3 

Sa 

4  44  20.62 

10.265 

22  18  44.6 

18.53 

15  47.65 

8.67 

2     5.11  '   0.408 

4  46  25.74 

4 

Su 

4  48  27.17 

10.280 

22  25  57.5 

17.55 

15  47.53 

8.67 

1  55.12 

0.423 

4  50  22.29 

5 

Mo 

4  52  34.06 

10.294 

22  32  46.9 

16.56 

15  47.41 

8.67 

1  44.79 

0.437 

4  64  18.85 

6 

Tu 

4  56  41.27 

10.306 

+22  39  12.5 

+15.57 

15  47.29 

8.67 

+1  34.14 

-0.450 

4  58  15.41 

7 

We 

5    0  48.77 

10.318 

22  45  14.3 

14.58 

15  47.18 

8.67 

1  23.20      0.462 

5    2  11.97 

8 

Th 

5    4  56.54 

10.329 

22  50  52.2 

13.58 

15  47.07 

8.67 

1   11.98     0.473 

5    6    8.53 

9 

Ft 

5    9    4.57 

10.339 

22  56    6.0 

12.57 

15  46.97 

8.67 

1    0.51 

0.483 

5  10    5.08 

10 

Sa 

5  13  12.83 

10.348 

23   0  55.6 

11.56 

15  46.87 

8.66 

0  48.81 

0.492 

5  14    1.64 

11 

Su 

5  17  21.30 

10.356 

+23    5  20.9 

+10.55 

15  46.77 

8.66 

+0  36.90 

-O.60O 

5  17  58.20 

12 

Mo 

5  21  29.95 

10.364 

23    9  21.9 

9.53 

15  46.68 

8.66 

0  24.81 

0.507 

5  21  54.76 

13 

Tu 

5  25  38.78 

10.371 

2312  58.5 

8.51 

15  46.59 

8.66 

0  12.54    0.514 

5  25  51.32 

14 

We 

5  29  47.76 

10.377 

23  16  10.5 

7.49 

15  46.50 

8.66 

+0     0.12     0.620 

5  29  47.87 

15 

Th 

5  33  56.87 

10.382 

23  18  58.0 

6.47 

15  46.42 

8.66 

-0  12.43  1  0.525 

5  33  44.43 

16 

Fr 

5  38    6.09 

10.386 

+23  21  20.9 

+  5.44 

15  46.34 

8.66 

-0  25.10  -0.530 

5  37  40.99 

17 

Sa 

5  42  15.41 

10.390 

23  23  19.1 

4.41 

15  46.27 

8.66 

0  37.87 

0.534 

5  41  37.55 

18 

Su 

5  46  24.82 

10.393 

23  24  52.6 

3.38 

15  46.20 

8.66 

0  50.72 

0.537 

5  45  34.11 

19 

Mo 

5  50  34.30 

10.395 

23  26    1.3 

2.35 

15  46.13 

8.66 

1    3.64 

0.539 

5  49  30.66 

20 

Tu 

5  54  43.82 

10.396 

23  26  45.2 

1.31 

15  46.06 

8.66 

1  16.59    0.540 

j 

5  53  27.22 

21 

We 

5  58  53.35 

10.397 

+23  27    4.4 

+  0.28 

15  46.00 

8.66 

-1  29.57  -^.541 

5  57  23.78 

22 

Th 

6    3    2.88 

10.397 

23  26  58.7 

-  0.75 

15  45.94 

8.66 

1  42.54 

0.540 

6    1  20.34 

23 

Fr 

6    7  12.39 

10.396 

23  26  28.2 

1.79 

15  45.88 

8.66 

1  55.50 

0.538 

6    5  16.90 

24 

Sa 

6  11  21.86 

10.393 

23  25  32.8 

2.82 

15  45.83 

8.66 

2    8.40 

0.536 

6    9  13.46 

25 

Su 

6  15  31.25 

10.389 

23  24  12.7 

3.85 

15  45.78 

8.66 

2  21.23 

0.532 

6  13  10.02 

26 

Mo 

6  19  40.53 

10.384 

+23  22  27.8 

-  4.88 

15  45.74 

8.66 

-2  33.96 

-0.527 

6  17    6.57 

27 

Tu 

6  23  49.69 

10.378 

23  20  18.3 

5.91 

15  45.71 

8.66 

2  46.56 

0.522 

6  21     3.13 

28 

We 

6  27  58.70 

10.372 

23  17  44.1 

6.94 

15  45.68 

8.66 

2  59.01 

0.516 

6  24  59.69 

29 

Th 

6  32    7.53 

10.364 

23  14  45.3 

7.96 

15  45.66 

8.66 

3  11.28 

0.507 

6  28  56.25 

30 

Fr 

6  36  16.15 

10.354 

23  11  22.1 

8.98 

15  45.64 

8.66 

3  23.35 

0.498 

6  32  52.81 

July    1 

Sa 

6  40  24.54 

10.344 

+23    7  34.5 

-  9.99 

15  45.63 

8.66 

-3  35.18 

-0.488 

6  36  49.36 

2 

Su 

6  44  32.68 

10.333 

-^23    3  22.6 

-11.00 

15  45.62 

8.66 

-3  46.76 

-0.477 

6  40  45.92 

SUN,  1916. 

FOR  GREENWICH  MEAN  NOON. 
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Dat«. 


May  17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

Jane  1 
2 
3 
4 
5 


9 

'•Si 


138 
139 
140 
141 
142 

143 
144 
145 
146 
147 

148 
149 
150 
151 
152 

153 
154 
155 
156 
157 


6 

158 

7 

159 

8 

160 

9 

161 

10 

162 

11 

163 

12 

164 

13 

165 

14 

166 

15 

167 

16 

168 

17 

169 

18 

170 

19 

171 

20 

172 

21 

173 

22 

174 

23 

175 

24 

176 

25 

177 

26 

178 

27 

179 

28 

180 

29 

181 

30 

182 

Itdy    1 

183 

2 

184 

True 
Longitude. 


»/ 


5614    2.9 

57  11  47.5 

58  9  30.9 

59  7  13.0 

60  4  54.0 

61  2  34.0 

62  0  13.0 

62  57  51.0 

63  55  28.1 

64  53    4.2 

65  50  39.5 

66  48  13.8 

67  45  47.1 

68  43  19.5 

69  40  50.9 

70  38  21.3 

71  35  60.6 

72  33  18.8 

73  30  46.0 

74  28  12.0 

75  25  37.0 

76  23   0.9 

77  20  23.7 

78  17  45.4 
7915    6.1 

80  12  25.7 

81  9  44.4 

82  7    2.1 

83  4  19.1 

84  135.2 

84  58  50.8 

85  56    5.8 

86  53  20.5 

87  50  34.8 

88  47  49.0 

8^45    3.0 

90  42  16.8 

91  39  30.6 

92  36  44.4 

93  33  58.1 

94  31 11.7 

95  28  25.3 

96  25  38.8 

97  22  52.3 

98  20    5.6 

99  17  18.8 
100  14  31.9 


Var. 
Iiour. 

Lati- 
tude. 

10 

ft 

144.89 

-0.37 

144.83 

0.30 

144.28 

0.21 

144.23 

-0.09 

144.18 

+0.05 

144.14 

+0.18 

144.10 

0.31 

144.06 

0.44 

144.03 

0.55 

14*3.00 

0.63 

143.06 

+0.68 

143.01 

0.70 

143.87 

0.69 

UZM 

0.65 

143.70 

0.59 

143.74 

+0.51 

143.70 

0.42 

143.65 

0.31 

143.61 

0.18 

143.56 

+0.05 

143.52 

-0.07 

143.47 

0.18 

143.43 

0.28 

143.38 

0.36 

143.34 

0.42 

143.30 

-0.44 

143.20 

0.43 

143.22 

0.40 

143.10 

0.34 

143.16 

0.25 

143.14 

-0.13 

143.12 

+0.01 

143.10 

0.15 

143.00 

0.28 

143.09 

0.41 

143.08 

+0.52 

143.08 

0.60 

143.07 

0.66 

143.07 

0.69 

143.07 
143.07 

0.69 
4.066 

143.06 
143.06 
143.06 
143.06 

143.05 
143.04 


0.61 
0.51 

0.40 
0.29 

+0.17 
+0.04 


Logarithm  of 

the  Radius 

Vector  of  the 

Earth. 


0.005  0088 
0.005  0906 
0.005  1836 
0.005  2697 
0.005  3647 

0.005  4386 
0.005  5211 
0.005  6021 
0.005  6814 
0.005  7689 

0.005  8344 
0.005  9079 
0.005  9792 
0.006  0483 
0.006  1151 

0.006  1796 
0.006  2418 
0.006  3016 
0.006  3592 
0.006  4146 

0.0C6  4678 
0.006  5188 
0.006  5678 
0.006  6149 
0.006  6602 

0.006  7037 
0.006  7456 
0.006  7860 
0.006  8260 
0.006  8627 

0.006  8991 
0.006  9342 
0.006  9680 
0.007  0003 
0.007  0311 

0.007  0601 
0.007  0872 
0.007  1123 
0.007  1353 
0.007  1660 

0.007  1744 
0.007  1902 
0.007  2036 
0.007  2145 
0.007  2228 

0.007  2285 
0.007  2316 


AJN   J 

Var. 
Hmir. 

Preo. 

in 
Long. 

4. 

Nut. 

in 

Long. 

Aber- 
ration. 

True 

ObUq- 

uity. 

If 

ft 

II 

23*27' 

II 

+36.9 

18.83 

+13.30 

20.23 

5.38 

36.5 

18.96 

13.32 

20.23 

5.35 

36.1 

19.10 

13.35 

20.22 

5.32 

35.7 

19.23 

13.38 

20.22 

5.30 

35.2 

19.37 

13.41 

20.22 

5.28 

+34.6 

19.61 

+13.44 

20.21 

5.25 

34.0 

19.66 

13.47 

20.21 

5.23 

33.4 

19.79 

13.50 

20.20 

5.20 

32.7 

19.92 

13.53 

20.20 

5.18 

31.0 

20.06 

13.56 

20.20 

5.16 

+31.1 

20.20 

+13.59 

20.19 

5.14 

30.2 

20.34 

13.63 

20.19 

5.12 

20.3 

20.48 

13.66 

20.18 

5.09 

28.4 

20.61 

13.70 

23.18 

5.07 

27.4 

20.75 

13.74 

20.18 

5.05 

+26.4 

2G.89 

+13.78 

20.17 

5.03 

25.4 

21.03 

13.82 

20.17 

5.01 

24.5 

21.16 

13.86 

20.17 

4.99 

23.5 

21.30 

13.90 

20.16 

4.97 

22.6 

21.44 

13.94 

20.16 

4.96 

+21.7 

21.58 

+13.98 

20.16 

4.94 

20.8 

21.71 

14.02 

20.16 

4.92 

20.0 

21.85 

14.06 

20.15 

4.90 

19.2 

21.98 

14.11 

2}.15 

4.88 

18.5 

22.12 

14.15 

20.15 

4.87 

+17.8 

22.26 

+14.20 

20.15 

4.86 

17.2 

22.40 

14.24 

20.14 

4.84 

16.6 

22.54 

14.29 

20.14 

4.83 

16.0 

22.67 

14.34 

20.14 

4.81 

15.4 

22.81 

14.38 

20.14 

4.80 

+14.9 

22.96 

+14.43 

20.14 

4.79 

14.4 

23.09 

14.47 

20.14 

4.78 

13.8 

23.23 

14.52 

20.14 

4.77 

18.1 

23.36 

14.57 

20.14 

4.76 

12.4 

23.60 

14.62 

20.14 

4.75 

+11.7 

23.64 

+14.66 

20.14 

4.74 

10.9 

23.78 

14.71 

20.14 

4.73 

10.0 

23.92 

14.76 

20.14 

4.73 

9.1 

24.05 

14.81 

20.14 

4.72 

8.1 

24.19 

14.85 

20.13 

4.71 

+  7.1 

24.33 

+14.90 

20.13 

4.71 

6.1 

24.47 

14.95 

20.13 

4.70 

5.1 

24.60 

14.99 

20.13 

4.70 

4.0 

24.74 

15.04 

20.13 

4.69 

2.9 

24.88 

15.08 

20.13 

4.69 

+  1.9 

25.02   +15.12 

20.13 

4.68 

+  0.8 

25.1^ 

+15.171 

20.13 

4.68 

Mean  Time 

of  Sidereal 

Noon. 


h  m  s 
20  17  15.77 
20  13  19.86 
20  9  2.^.95 
20  6  28.04 
20  132.13 

19  67  36.22 
19  63  40.31 
19  49  44.40 
19  45  48.48 
19  41  52.57 

19  3"  56.66 
19  34  0.75 
19  30  4.84 
19  26  8.93 
19  22  13.01 

1918  17.10 
19  14  21.19 
19  10  25.28 
19  0  20.37 
19  2  3;i.46 

18  58  37.54 
18  54  41.63 
18  50  45.72 
18  46  4I>.81 
18  42  53.90 

18  38  57.98 
18  35  2.07 
18  31  6.16 
18  27  10.25 
18  23  14.33 

18  19  18.42 
18  15  22.51 
18  11  26.60 
18  7  30.68 
18  3  34.77 

17  69  38.86 
17  65  42.95 
17  61  47.04 
17  47  51.12 
17  43  65.21 

17  39  69.30 
17  36  3.39 
17  32  7.47 
17  28  11.56 
17  24  15.66 

17  20  19.74 
17  16  23.82 
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SUN,  1916, 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Apparent 
Ascension. 

Var. 
Hour. 

Apparent 
Dedmation. 

Var. 

per 

Hour. 

Semi- 
diameter. 

Hot. 
Par. 

Equation 

of  Time. 

App.— Mean. 

Var. 
Hour. 

Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 

h    m      s 

s 

•       1          n 

/ 1 

t         n 

tt 

m     s 

s 

h  m       s 

July    1 

Sa 

6  40  24.54 

10.344 

+23    7  34.5 

-9.99 

15  45.63 

8.66 

-3  35.18 

-0.488 

6  36  49.36 

2 

Su 

6  44  32.68 

10.333 

23    3  22.6 

11.00 

15  45.62 

8.66 

3  46.76 

0.477 

6  40  45.92 

3 

Mo 

6  48  40.54 

10.321 

22  58  46.5 

12.00 

15  45.62 

8.65 

3  68.06 

0.464 

6  44  42.48 

4 

Tu 

6  52  48.09 

10.308 

22  53  46.4 

13.00 

15  45.62 

8.65 

4    9.05 

0.451 

6  48  39.04 

6 

We 

6  56  55.32 

10.294 

22  48  22.4 

13.99 

15  45.63 

8.65 

4  19.72 

0.437 

6  52  35.60 

6 

Th 

7    1    2.19 

10.279 

+22  42  34.6 

-14.98 

15  45.65 

8.65 

-4  30.04 

-0.422 

6  56  32.15 

7 

Fr 

7    5    8.69 

10.283 

22  36  23.2 

15.96 

15  45.67 

8.65 

4  39.98 

0.406 

7    0  28.71 

8 

Sa 

7    9  14.80 

10.246 

22  29  48.4 

16.93 

15  45.69 

8.65 

4  49.53 

0.389 

7    4  25.27 

9 

Su 

7  13  20.50 

10.229 

22  22  50.4 

17.90 

15  45.72 

8.66 

4  68.68 

0.372 

7    8  21.83 

10 

Mo 

7  17  25.77 

10.211 

22  15  29.2 

18.86 

15  45.75 

8.66 

5    7.39 

0.354 

7  12  18.38 

11 

Tu 

7  21  30.60 

10.192 

+22    7  45.1 

-19.81 

15  45.79 

8.66 

-5  15.66 

-0.335 

7  16  14.94 

12 

We 

7  25  34.97 

10.172 

21  59  38.3 

20.75 

15  45.83 

8.66 

5  23.47 

0.316 

7  20  11.50 

13 

Th 

7  29  38.86 

10.152 

2151    8.9 

21.69 

16  46.83 

8.66 

5  30.80 

0.296 

7  24    8.06 

14 

Fr 

7  33  42.28 

10.132 

21  42  17.2 

22.62 

15  45.93 

8.66 

5  37.66 

0.276 

7  28    4.62 

15 

Sa 

7  37  45.21 

10.112 

2133    3.2 

23.54 

15  45.98 

8.66 

6  44.03 

0.255 

7  32     1.17 

16 

Su 

7  41  47.64 

10.091 

+21  23  27.2 

-24.45 

15  46.03 

8.66 

-5  49.90 

-0.234 

7  35  57.73 

17 

Mo 

7  45  49.56 

10.070 

21  13  29.4 

25.36 

15  46.09 

8.66 

5  55.27 

0.213 

7  39  54.29 

18 

Tu 

7  49  50.97 

10.048 

21    310.0 

26.26 

15  46.14 

8.66 

6    0.13 

0.192 

7  43  60.85 

19 

We 

7  53  61.87 

10.026 

20  52  29.1 

27.14 

15  46.20 

8.66 

6    4.47 

0.170 

7  47  47.40 

20 

Th 

7  57  52.24 

10.004 

20  41  27.1 

28.02 

15  46.26 

8.66 

6    8.28 

0.148 

7  51  43.96 

21 

Fr 

8    1  52.08 

9.982 

+20  30    4.1 

-28.89 

15  46.33 

8.66 

-6  11.56 

-0.125 

7  66  40.52 

22 

Sa 

8    5  51.37 

9.959 

20  18  20.3 

29.75 

15  46.40 

8.66 

6  14.30 

0.102 

7  69  37.08 

23 

Su 

8    9  50.11 

9.936 

20    616.1 

30.60 

15  46.48 

8.66 

6  16.48 

0.079 

8    3  33.63 

24 

Mo 

8  13  48.29 

9.912 

19  53  51.6 

31.44 

15  46.57 

8.66 

6  18.10 

0.056 

8    7  30.19 

25 

Tu 

8  17  45.90 

9.888 

19  41    7.1 

32.26 

15  46.66 

8.66 

6  19.16 

0.032 

8  11  26.75 

26 

We 

8  21  42.94 

9.864 

+19  28    2.9 

-83.07 

15  46.76 

8.67 

-6  19.64 

-0.008 

8  15  23.30 

27 

Th 

8  25  39.39 

9.840 

19  14  39.3 

33.88 

15  46.S6 

8.67 

6  19.53 

+0.017 

8  19  19.86 

28 

Fr 

8  29  35.25 

9.815 

19    0  56.6 

34.67 

15  46.96 

8.67 

6  18.84 

0.042 

8  23  16.41 

29 

Sa 

8  33  30.52 

9.790 

18  46  55.0 

35.45 

15  47.07 

8.67 

6  17.54 

0.067 

8  27  12.97 

30 

Su 

8  37  25.18 

9.765 

18  32  34.8 

36.22 

15  47.18 

8.67 

6  15.65 

0.092 

8  31    9.53 

31 

Mo 

8  41  19.24 

9.740 

+18  17  56.4 

-^6.98 

15  47.30 

8.67 

-6  13.15 

+0.117 

8  35    6.08 

Aug.    1 

Tu 

8  45  12.68 

9.714 

18    3    0.0 

37.72 

15  47.42 

8.67 

6  10.04 

0.142 

8  39    2.64 

2 

We 

8  49    5.51 

9.688 

17  47  45.9 

38.45 

15  47.55 

8.67 

6    6.31 

0.168 

8  42  59.20 

3 

Th 

8  52  57.73 

9.663 

17  32  14.5 

39.16 

15  47.68 

8.67 

6    1.97 

0.194 

8  46  55.75 

4 

Fr 

8  56  49.33 

9.637 

17  16  26.1 

39.87 

15  47.82 

8.68 

5  57.02 

0.219 

8  50  52.31 

6 

Sa 

9    0  40.31 

9.611 

+17    0  21.0 

-40.56 

15  47.96 

8.68 

-5  51.45 

+0.245 

8  54  48.86 

6 

Su 

9    4  30.68 

9.586 

16  43  59.4 

41.23 

15  48.11 

8.68 

5  45.26 

0.271 

8  58  45.42 

7 

Mo 

9    8  20.43 

9.560 

16  27  21.7 

41.90 

15  48.26 

8.68 

5  38.45 

0.296 

9    2  41.98 

8 

Tu 

9  12    9.57 

9.535 

16  10  28.2 

42.55 

15  48.42 

8.68 

5  31.04 

0.321 

9    6  38.53 

9 

We 

9  15  58.11 

9.510 

15  53  19.3 

43.19 

15  48.58 

8.68 

5  23.03 

0.346 

9  10  35.09 

10 

Th 

9  19  46.06 

9.486 

+15  35  55.1 

-43.82 

15  48.74 

8.68 

-5  14.42 

+0.371 

9  14  31.64 

11 

Fr 

9  23  33.42 

9.462 

15  18  16.0 

44.43 

15  48.90 

8.68 

5    5.22 

0.395 

9  18  28.20 

12 

Sa 

9  27  20.21 

9.438 

15    0  22.3 

45.04 

15  49.07 

8.69 

4  55.45 

0.419 

9  22  24.76 

13 

Su 

9  31    6.43 

9.415 

14  42  14.2 

45.63 

15  49.24 

8.69 

4  45.12 

0.442 

9  26  21.31 

14 

Mo 

9  34  52.10 

9.392 

14  23  52.0 

46.21 

15  49.41 

8.69 

4  34.24 

0.465 

9  30  17.86 

15 

Tu 

9  38  37.24 

9.370 

+14    516.1 

-46.78 

15  49.58 

8.69 

-4  22.82 

+0.487 

9  34  14.42 

16 

We 

9  42  21.86 

9.348 

+13  46  26.7 

-47.34 

15  49. 76 

8.69 

-4  10.88 

+0.608 

9  38  10.98 

SUN,  1916. 
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FOR  GREENWICH  MEAN  NOON. 

I>&te. 

Day  of  the 
Year. 

True 
Longitude. 

VftT. 

Hour. 

LaU- 
tode. 

Logarithm  of 

the  Radius 

Vector  of  the 

Earth. 

Var. 
Hmlr. 

Prec. 

in 
Long. 

Nut. 

in 

Long. 

Aber- 
ration. 

True 
Obliq- 
uity. 

•    1     It 

»# 

ft 

/f 

ft 

ff 

23*27' 

July     1 

183 

99  17  18.8 

143.05 

+0.17 

0.007  2285 

•»-  1.0 

26.02 

+15.12 

20.13 

4.68 

2 

184 

100  14  31.9 

143  .Oi 

+0.04 

0.007  2316 

+  0.8 

25.15 

15.17 

20.13 

4.68 

3 

185 

101 11  44.9 

143.04 

-0.09 

0.007  2322 

-  0.3 

25.29 

15.21 

20.13 

4.68 

4 

186 

102    8  57.7 

143.03 

0.22 

0.007  2303 

1.3 

25.42 

15.26 

20.13 

4.68 

5 

187 

103    610.3 

143.02 

0.33 

0.007  2259 

2.3 

25.56 

15.30 

20.13 

4.68 

6 

188 

104    3  22.8 

143.02 

-0.42 

0.007  2192 

-  3.3 

25.70 

+15.34 

20.13 

4.68 

7 

189 

106   0  35.1 

143.01 

0.48 

0.007  2101 

4.2 

25.84 

15.38 

20.13 

4.68 

8 

190 

105  57  47.2 

143.00 

0.51 

0.007  1989 

6.1 

25.98 

15.43 

20.13 

4.68 

9 

191 

106  54  59.2 

143.00 

0.52 

0.007  1857 

6.9 

26.11 

15.47 

20.13 

4.68 

10 

192 

107  52  11.1 

142.09 

0.50 

0.007  1705 

6.7 

26.26 

15.51 

20.13 

4.68 

11 

193 

108  49  23.0 

142.00 

-0.44 

0.007  1536 

-  7.4 

26.3t 

+15.56 

20.13 

4.68 

12 

194 

109  46  34.8 

143.00 

0.35 

0.007  1350 

8.1 

26.53 

15.58 

20.13 

4.68 

13 

196 

110  43  46.7 

143.00 

0.23 

0.007  1149 

8.7 

26.67 

15.62 

20.13 

4.69 

14 

196 

11140  58.8 

143.01 

-0.10 

0.007  0934 

9.3 

26.80 

15.66 

20.13 

4.69 

15 

197 

112  3811.1 

143.02 

+0.04 

0.007  0705 

9.8 

26.94 

15.70 

20.13 

4.70 

16 

198 

113  35  23.9 

143.04 

+0.18 

0.007  0463 

-10.4 

27.08 

+15.73 

20.14 

4.70 

17 

199 

114  32  37.1 

143.06 

0.31 

0.007  0208 

11.0 

27.22 

15.76 

20.14 

4.71 

18 

200 

115  29  51.0 

143.00 

0.43 

0.006  9938 

11.6 

27.36 

15.80 

20.14 

4.71 

19 

201 

116  27    5.5 

143.12 

0.53 

0.006  9653 

12.2 

27.49 

15.83 

20.14 

4.72 

20 

202 

117  24  20.9 

143.16 

0.61 

0.006  9351 

12.9 

27.63 

15.86 

20.14 

4.72 

21 

203 

118  21  37.1 

143.19 

+0.65 

0.006  9031 

-13.7 

27.77 

+15.89 

20.14 

4.73 

22 

204 

11918  54.1 

143.33 

0.66 

0.006  8692 

14.5 

27.91 

15.92 

20.15 

4.73 

23 

205 

120  16  12.0 

148.26 

0.64 

0.006  8333 

15.4 

28.04 

15.94 

20.15 

4.74 

24 

206 

121  13  30.8 

143.30 

0.59 

0.006  7952 

16.3 

28.18 

15.97 

20.15 

4.75 

25 

207 

122  10  50.4 

148.34 

0.51 

0.006  7549 

17.3 

28.32 

16.00 

20.15 

4.75 

26 

208 

123    811.0 

143.37 

+0.42 

0.006  7124 

-18.2 

28.46 

+16.02 

20.15 

4.76 

27 

209 

124    5  32.4 

148.41 

0.31 

0.006  6674 

19.2 

28.59 

16.04 

20.16 

4.77 

28 

210 

125    2  54.7 

143.45 

0.18 

0.006  6202 

20.2 

28.73 

16.06 

20.16 

4.78 

29 

211 

126    017.8 

143.48 

+0.05 

0.006  5705 

21.2 

28.86 

16.08 

20.16 

4.79 

30 

212 

126  57  41.9 

143.52 

-0.08 

0.006  5184 

22.2 

29.00 

16.10 

20.16 

4.79 

31 

213 

127  55    6.7 

143.55 

-0.20 

0.006  4639 

-23.3 

29.14 

+16.12 

20.17 

4.80 

Aug.     1 

214 

128  52  32.3 

.143.58 

0.31 

0.006  4070 

24.3 

29.28 

16.13 

20.17 

4.81 

2 

215 

129  49  58.7 

143.62 

0.40 

0.006  3478 

25.2 

29.42 

16.15 

20.17 

4.82 

3 

216 

130  47  25.9 

148.65 

0.47 

0.006  2863 

26.1 

29.55 

16.16 

20.17 

4.83 

4 

217 

131  44  53.8 

143.68 

0.51 

0.006  2227 

27.0 

29.69 

16.17 

20.18 

4.84 

5 

218 

132  42  22.5 

143.71 

-0.52 

0.006  1569 

-27.8 

29.83 

+16.18 

20.18 

4.85 

6 

219 

133  39  51.9 

143.74 

0.50 

0.006  0892 

28.6 

29.97 

16.19 

20.18 

4.86 

-» 
t 

220 

134  37  22.0 

143.77 

0.45 

0.006  0197 

20.3 

30.11 

16.20 

20.19 

4.87 

8 

221 

135  34  53.0 

143.81 

0.37 

0.005  9485 

30.0 

30.24 

16.20 

20.19 

4.88 

9 

222 

136  32  24.7 

143.84 

0.27 

0.005  8759 

30.6 

30.38 

16.20 

20.19 

4.89 

10 

223 

137  29  57.3 

148.88 

-0.14 

0.005  8018 

-31.1 

30.52 

+16.21 

20.20 

4.90 

11 

224 

138  27  30.8 

143.92 

0.00 

0.005  7266 

31.6 

30.66 

16.21 

20.20 

4.91 

12 

225 

139  25    6.4 

143.06 

+0.14 

0.005  6504 

32.0 

30.80 

16.21 

20.20 

4.92 

13 

226 

140  22  41.0 

144.01 

0.27 

0.005  5731 

32.4 

30.93 

16.21 

20.20 

4.93 

14 

227 

141  20  18.0 

144.06 

0.40 

0.005  4949 

32.8 

31.07 

16.20 

20.21 

4.93 

16 

228 

142  17  56.2 

144.12 

+0.51 

0.005  4158 

-33.2 

31.21 

+16.20 

20.21 

4.94 

16 

229 

143  15  35.9 

144.18 

+0.59 

0.005  3356 

-33.6 

31.35 

+16.20 

20.21 

4.95 

Mean  Time 

of  Sidereal 

Noon. 


h  m  8 
17  20  19.74 
17  16  23.82 
17  12  27.91 
17  8  32.00 
17  4  36.09 

17  0  40.18 
16  56  44.26 
16  52  48.35 
16  48  52.44 
16  44  56.53 

16  41  0.62 
16  37  4.70 
16  33  8.79 
16  29  12.88 
16  25  16.97 

16  21  21.06 
16  17  25.15 
16  13  29.24 
16  9  33.32 
16  5  37.41 

16  141.50 
15  57  45.59 
15  53  49.68 
15  49  63.77 
15  46  57.86 

15  42  1.95 
15  38  6.04 
15  34  10.12 
15  30  14.21 
15  26  18.30 

15  22  22.39 
15  18  26.48 
15  14  30.57 
15  10  34.66 
15  6  38.75 

15  2  42.84 
14  58  46.93 
14  54  51.02 
14  50  55.11 
14  46  59.20 

14  43  3.29 
14  39  7.38 
14  3611.47 
14  31 15.56 
14  27  19.66 

14  23  23.75 
14  19  27.84 
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SUN,  1916. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the   ' 
Week. 

Apparent 

Right 
.\seension. 

Var. 

per 

Hour. 

s 

Apparent 
Declination. 

Var. 

per 

ILiUr. 

SeniJ- 
diameter. 

Hor. 
Par. 

Equation 

orTime. 

App.— Mean. 

Var. 
Hour. 

s 

Sidereal  Time, 

or  Right  Aano* 

sion  of  Mean 

Son, 

h    m      s 

Of                 »/ 

// 

f       ft 

// 

m         s 

h    m      s 

Aug.  16 

We 

9  42  21.86 

9.348 

+13  46  26.7 

-47.34 

15  49.76 

8.69 

-  4  10.88 

+0.508 

9  38  10.98 

17 

Th 

9  46    5.96 

9.327 

13  27  24.0 

47.88 

15  49.94 

8.69 

3  58.43 

0.529 

9  42    7.53 

18 

Fr 

9  49  49.57 

9.307 

13    8    8.4 

48.41 

15  50.12 

8.70 

3  45.49 

0.549 

9  46    4.08 

19 

Sa 

9  53  32.70 

9.287 

12  48  40.2 

48.93 

15  50.30 

8.70 

3  32.06 

0.569 

9  50    0.04 

20 

Su 

9  57  15.36 

9.268 

12  28  59.6 

49.44 

15  50.49 

8.70 

3  18.17 

0.588 

9  53  57.19 

21 

Mo 

10    0  57.56 

9.249 

+12    9    7.1 

-49.93 

15  50.68 

8.70 

-  3    3.81 

+0.607 

9  57  53.75 

22 

Tu 

10    4  39.32 

9.231 

1149    2.9 

50.41 

15  50.87 

8.70 

2  49.01 

0.626 

10    1  50.30 

23 

We 

10    8  20.64 

9.213 

11  28  47.4 

50.88 

15  51.07 

8.70 

2  33.78 

0.644 

10    5  46.86 

24 

Th 

10  12    1.53 

9.195 

11    8  20.8 

51.33 

15  51.27 

8.71 

2  18.12  1  0.661 

10    9  43.41 

25 

Fr 

10  15  42.01 

9.178 

10  47  43.6 

51.77 

15  51.47 

8.71 

2    2.05  !   0.678 

10  13  39.97 

26 

Sa 

10  19  22.10 

9.162 

+10  26  56.0 

-52.19 

15  51.68 

8.71 

-   1  45.58  +0.694 

1 

10  17  36.52 

27 

Su 

10  23    1.79 

9.146 

10    5  58.4 

52.60 

15  51.89 

8.71 

1  28.72  ;  0.710 

10  21  33.08 

28 

Mo 

10  26  41.11 

9.131 

9  44  51.2 

53.00 

15  52.11 

8.71 

1  11.48;  0.725 

10  25  29.63 

29 

Tu 

10  33  20.07 

9.116 

9  23  34.6 

53.38 

15  52.33 

8.72 

0  53.89 

0.740 

10  29  26.18 

30 

We 

10  33  5S.68 

9.102 

9    2    9.1 

53.74 

15  f  2.55 

8.72 

0  35.94 

0.764 

10  33  22.74 

31 

Th 

10  37  36.95 

9.088 

+  8  40  35.0 

-54.09 

15  52.78 

8.72 

-  0  17.66 

+0.768 

10  37  19.29 

Sept.  1 

Fr 

10  41  14.90 

9.075 

8  18  52.6 

54.43 

15  53.01 

8.72 

+  0    0.94 

0.781 

10  41  15.85 

2 

8a 

10  44  52.54 

9.062 

7  57    2.2 

54.73 

15  53.24 

8.72 

0  19.86 

0.794 

10  45  12.40 

3 

Su 

10  48  29.8? 

9.050 

7  35    4.3 

55.06 

15  53.48 

8.73 

0  39.07 

0.806 

10  49    8.95 

4 

Mo 

10  52    6.94 

9.039 

7  12  59.2    55.36 

15  53.72 

8.73 

0  58.57 

0.817 

10  53    5.51 

5 

Tu 

10  55  43.74 

9.028 

+   6  50  47.1   -55.64 

15  53.97 

8.73 

+  1  18.32 

^.828 

10  57    2.06 

6 

We 

10  59  20.29 

9.018 

6  28  28.4  1  55.91 

15  54.22 

8.73 

1  38.33     0.838 

11   or,8.62 

7 

Th 

11    2  56.61 

9.009 

6    6    3.4     56.16 

15  54.47 

8.74 

1  58.56    0.847 

11    4  55.17 

8 

Fr 

11    6  32.72 

9.001 

5  43  32.5  ;  56.41 

15  54.72 

8.74 

2  19.00  '  0.856 

11    8  51.72 

9 

Sa 

1110    8.65 

8.994 

5  20  55.9 

56.64 

15  54.97 

8.74 

2  39.63 

0.863 

11  12  48.28 

10 

Su 

11  13  44.41 

8.987 

+  4  58  13.9 

-56.85 

15  55.22 

8.74 

+  3   0.42 

+0.809 

11  16  44.83 

11 

Mo 

11  17  20.03 

8.982 

4  35  26.9    57.06 

15  55.47 

8.74 

3  21.35 

0.874 

1120  41.38 

12 

Tu 

1 1  20  55.53 

8.977 

4  12  35.1      57.25 

15  55.72 

8.75 

3  42.41 

0.879 

11  24  37.94 

13 

We 

1 1  24  30.93 

8.973 

3  49  38.8    57.43 

15  55.98 

8.75 

4    3.56 

0.883 

11  28  34.49 

14 

Th 

1128    6.27 

8.971 

3  26  38.4    57.60 

15  56.23 

8.75 

4  24.77 

0.885 

1132  31.04 

15 

Fr 

11  31  41.56 

8.970 

+   33  34.1  '-57.75 

15  56.49 

8.75 

+  4  46.04 

+0.886 

11  36  27.60 

16 

Sa 

11  35  16.82 

8.969 

2  40  26.2 

57.89 

15  56.74 

8.76 

6    7.33 

0.887 

11  40  24.15 

17 

S.i 

1138  52.07 

8.970 

2  17  15.0 

58.02 

15  57.00 

8.76 

5  28.63 

0.887 

11  44  20.70 

18 

Mo 

1142  27.34 

8.971 

1  54    1.0 

58.14 

15  57.25 

8.76 

5  49.91 

0.886 

1148  17.26 

19 

Tu 

1146    2.66 

8.973 

1  30  44.4 

58.24 

15  57.51 

8.76 

611.15 

0.884 

11  52  13.81 

20 

We 

1149  38.04 

8.976 

+  1    7  25.6 

-58.32 

15  57.77 

8.77 

+  6  32.33 

+0.881 

11  56  10.36 

21 

Th 

1153  13.49 

8.979 

0  44    4.9 

58.39 

15  58.04 

8.77 

6  53.43 

0.877 

12    0    6.92 

22 

Fr 

1156  49.03 

8.984 

+  0  20  42.6 

58.45 

15  58.30 

8.78 

7  14.44 

0.873 

12    4    3.47 

23 

Sa 

12    0  24.69 

8.989 

-  0    2  40.8 

58.49 

15  58.57 

8.78 

7  35.33 

0.868 

12    8    0.02 

24 

Su 

12    4    0.49 

8.995 

0  26    5.0 

58.52 

15  58.84 

8.78 

7  56.08 

0.862 

12  11  56.57 

25 

Mo 

12    7  36.45 

9.002 

-  0  49  29.7 

-58.53 

15  59.11 

8.78 

+  8  16.68 

+0.855 

12  15  53.13 

26 

Tu 

12  11  12.57 

9.000 

1  12  54.5 

58.53 

15  59.38 

8.78 

8  37.11 

0.847 

12  19  49.68 

27 

We 

12  14  48.88 

9.017 

1  36  19.0      58.51 

15  59.65 

8.78 

8  57.35 

0.839 

12  23  46.23 

28 

Th 

12  18  25.40 

9.026 

1  59  42.<<      58.47 

15  59.92 

8.79 

9  17.38 

0.830 

12  27  42.79 

29 

Fr 

12  22    2.15 

1 

9.036 

2  23    5.6     58.42 

16    0.20 

8.79 

9  37.19 

0.820 

12  31  39.34 

30 

Sa 

12  25  30.13  1 

9.046 

-  2  46  27.0  -58.35 

16    0.48 

8.79 

+  9  56.76 

+0.810 

12  35  35.89 

Oct.    1 

Su 

12  29  16.37  1 

9.or>7 

-39  46.6  , 

-5S.27| 

16    0.76 

8.79 

+  10  16.08 

+0.799 

12  39  32.45 
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FOR  GREENWICH  MEATS   IsOON. 

I>at«.       of 

True 
Longitude. 

Var. 
Hour. 

Lati- 
tude. 

Logarithm  of 

the  Radius 

Vector  of  the 

Earth. 

Var. 

per 

Hour. 

Preo. 

in 
Long. 

Nut. 

in 

Long. 

Aber. 
ration. 

True 

Obllq. 

uity. 

Mean  Time 

of  Sidereal 

Noon. 

1 

1 

•     t         n 

II 

It 

II 

II 

II 

23«27' 

II 

h   m      s 

Aug.  16  1 229 

143  15  35.9 

144.18 

+0.59 

0.005  3356 

-33.6 

31.35 

+16.20 

20.21 

4.96 

14  19  27.84 

17   230 

144  13  17.1 

144.25 

0.64 

0.005  2543 

34.1 

31.48 

16.19 

20.22 

4.96 

14  15  31.93 

18 

231 

145  10  59.9 

144.32 

0.66 

0.005  1719 

34.6 

31.62 

16.18 

20.22 

4.97 

14  11  36.02 

19 

232 

146    8  44.3 

144.39 

0.65 

0.005  0882 

35.2 

31.76 

16.17 

20.22 

4.97 

14    7  40.11 

20   233 

147    6  30.4 

144.46 

0.61 

0.005  0031 

35.8 

31.90 

16.16 

20.23 

4.98 

14    3  44.20 

21 

234 

148    4  18.2 

144.63 

+0.55 

0.004  9166 

-36.4 

32.03 

+16.15 

20.23 

4.99 

13  59  48.29 

22 

235 

149    2    7.7 

144.60 

0.46 

0.004  8284 

37.1 

32.17 

16.14 

20.23 

5.00 

13  55  52.38 

23 

236 

149  59  58.9 

144.67 

0.35 

0.004  7387 

37.8 

32.30 

16.13 

20.24 

5.01 

13  51  56.48 

24 

237 

150  57  51.8 

144.74 

0.24 

0.004  6472 

38.5 

32.44 

16.11 

20.24 

5.01 

13  48   0.57 

25 

238 

151  55  46.3 

144.81 

+0.12 

0.004  5540 

39.2 

32.58 

16.09 

20.25 

5.02 

13  44    4.66 

26 

239 

152  53  42.6 

144.88 

-0.01 

0.004  4590 

-40.0 

32.72 

+16.08 

20.25 

5.02 

13  40    8.75 

27 

240 

153  51  40.5 

144.95 

0.13 

0.004  3622 

40.7 

32.86 

16.06 

20.26 

5.03 

13  36  12.84 

28 

241 

154  49  40.1 

145.02 

0.24 

0.004  2636 

41.5 

32.99 

16.04 

20.26 

5.04 

13  32  16.93 

29 

242 

155  47  41.2 

145.08 

0.34 

0.004  1632 

42.2 

33.13 

16.02 

20.26 

5.04 

13  28  21.02 

30 

243 

156  45  44.0 

145.15 

0.41 

0.004  0610 

43.0 

33.27 

16.00 

20.27 

5.05 

13  24  25.12 

31 

244 

157  43  48.3 

145.21 

-0.46 

0.003  9570 

-43.7 

33.41 

+15.98 

20.27 

5.05 

13  20  29.21 

Sept.    1 

245 

158  41  54.1 

145.27 

0.48 

0.003  8513 

44.4 

33.55 

15.95 

20.28 

5.06 

13  16  33.30 

2 

246 

159  40    1.4 

145.33 

0.47 

0.003  7440 

45.0 

33.68 

15.93 

20.28 

5.06 

13  12  37.39 

3 

247 

160  38  10.1 

145.39 

0.43 

0.003  6352 

45.6 

33.82 

15.91 

20.29 

5.06 

13    8  41.48 

4 

248 

161  36  20.2 

145.45 

0.36 

0.003  5252 

46.1 

33.96 

15.88 

20.29 

5.06 

13    4  45.58 

5 

249 

162  34  31.8 

145.51 

-0.26 

0.003  4139 

-46.5 

34.10 

+15.85 

20.30 

5.07 

13    0  49.67 

6 

250 

163  32  44.8 

145.57 

0.14 

0.003  3017 

46.9 

34.24 

15.82 

20.30 

5.07 

12  56  53.76 

7 

251 

164  30  59.3 

145.64 

-0.01 

0.003  1886 

47.2 

34.37 

15.79 

20.31 

5.07 

12  52  57.85 

8   252 

165  29  15.4 

145.70 

+0.13 

0.003  0749 

47.6 

34.51 

15.76 

20.32 

5.07 

12  49    1.94 

9 

253 

166  27  33.0 

145.77 

0.26 

0.002  9607 

47.7 

34.65 

15.73 

20.32 

5.07 

12  45    6.04 

10 

254 

167  25  52.2 

145.84 

+0.38 

0.002  8461 

-47.8 

34.79 

+15.70 

20.33 

5.07 

12  41  10.13 

11 

255 

168  24  13.1 

145.91 

0.49 

0.002  7313 

47.9 

34.92 

15.67 

20.33 

5.07 

12  37  14.22 

12;  256 

169  22  35.9 

145.99 

0.57 

0.002  6163 

48.0 

35.05 

15.63 

20.34 

5.06 

12  33  18.32 

13 

257 

170  21    0.6 

146.07 

0.63 

0.002  5011 

48.1 

35.19 

15.60 

20.34 

5.06 

12  29  22.41 

14 

258 

171  19  27.2 

146.15 

0.65 

0.002  3857 

48.2 

35.33 

15.57 

20.35 

5.06 

12  25  26.50 

15 

259 

172  17  55.9 

146.24 

+0.64 

0.002  2701 

-48.3 

35.47 

+15.53 

20.36 

5.05 

12  21  30.59 

16 

260 

173  16  26.8 

146.33 

0.61 

0.002  1542 

48.4 

35.61 

15.50 

20.36 

5.05 

12  17  34.69 

17 

261 

174  14  59.8 

146.42 

0.56 

0.002  0378 

48.6 

35.74 

15.46 

20.37 

5.04 

12  13  38.78 

18 

262 

175  13  35.0 

146.51 

0.48 

0.001  9210 

48.8 

35.88 

15.43 

20.38 

5.04 

12    9  42.87 

19 

263 

176  12  12.4 

146.61 

0.38 

0.001  8036 

49.0 

36.02 

15.39 

20.38 

5.03 

12    5  46.96 

20 '264 

177  10  52.1 

146.70 

+0.27 

0.001  6856 

-49.3 

36.16 

+15.36 

20.39 

5.02 

12    151.06 

21  i  265 

178    9  33.9 

146.79 

0.15 

0.001  5669 

49.6 

36.30 

15.32 

20.39 

5.02 

11  57  55.15 

22 

266 

179    8  18.0 

146.88 

+0.03 

0.001  4475 

49.9 

36.43 

15.28 

20.40 

5.01 

11  63  59.24 

23 

267 

180    7    4.2 

146.97 

-0.09 

0.001  3272 

50.3 

36.57 

15.25 

20.40 

5.00 

1150    3.34 

24 

268 

181    5  52.6 

147.06 

0.21 

0.001  2062 

50.6 

36.71 

15.21 

20.41 

4.99 

1146    7.43 

25  j  269 

182    4  43.2 

147.15 

-0.31 

0.001  0842 

-51.0 

36.85 

+15.17 

20.41 

4.98 

114211.52 

26 

270 

183    3  35.9 

147.24 

0.38 

0.000  9613 

51.4 

36.99 

15.14 

20.42 

4.97 

11  38  15.61 

27 

271 

184    2  30.6 

147.32 

0.43 

0.000  8375 

51.8 

37.12 

15.10 

20.42 

4.96 

11  34  19.71 

28 

272 

185    127.3 

147.40 

0.46 

0.000  7129 

52.1 

37.26 

15.06 

20.43 

4.95 

1130  23.80 

29 

273 

186    0  26.0 

147.48 

0.46 

0.000  5873 

52.5 

37.40 

15.03 

20.43 

4.93 

11  26  27.89 

30 

274 

186  59  26.6 

147.56 

-0.43 

0.000  4610 

-52.8 

37.54 

+14.99 

20.44 

4.92 

11  22  31.98 

Oct.     1 

275 

187  58  29.0 

147.64 

-0.37 

0.000  3:M0 

-53.0 

37.68 

+  14.96 

20.44 

4.90 

11  18  36.08 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Apparent 
Ascension. 

Var. 
Hour. 

Apparent 
Declination. 

Var. 
Hott. 

Seml- 
diameter. 

Hor. 
Par. 

Equation 

of  Time. 

App.— Mean. 

Var. 

per 

Hour. 

Sidereal  Time. 

ST  Right  ksats^ 

sion  of  Mean 

SUCL 

h    m     s 

s 

•     /       // 

// 

/      ft 

// 

m     s 

8 

h  m       s 

Oct.    1 

Su 

12  29  16.37 

9.057 

-  3    9  46.6 

-58.27 

16    0.76 

8.79 

+10  16.08 

+0.799 

12  39  32.45 

2 

Mo 

12  32  53.89 

9.069 

3  33    4.0 

58.17 

16    1.04 

8.80 

10  35.11 

0.787 

12  43  29.00 

3 

Tu 

12  36  31.69 

9.082 

3  56  18.9 

58.06 

16    1.32 

8.80 

10  53.86 

0.774 

12  47  25.55 

4 

We 

12  40    9.80 

9.095 

4  19  31.0 

57.93 

16    1.60 

8.80 

11 12.30 

0.761 

12  51  22.11 

5 

Th 

12  43  48.25 

9.109 

4  42  39.8 

57.79 

16    1.89 

8.80 

11  30.41 

0.747 

12  55  18.66 

6 

Fr 

12  47  27.05 

9.124 

-  5    5  45.0 

-57.63 

16    2.18 

8.81 

-f  11  48.17 

+0.732 

12  59  15.21 

7 

Sa 

12  51    6.22 

9.140 

5  28  46.3 

57.46 

16    2.46 

8.81 

12    5.55 

0.716 

13    311.77 

8 

Su 

12  54  45.77 

9.157 

5  51  43.3 

57.28 

16    2.74 

8.81 

12  22.55 

0.700 

13    7    8.32 

9 

Mo 

12  58  25.74 

9.175 

6  14  35.7 

57.08 

16    3.02 

8.81 

12  39.13 

0.682 

1311    4.87 

10 

Tu 

13    2    6.15 

9.194 

6  37  23.2 

56.87 

16    3.30 

8.82 

12  55.27 

0.663 

1315    1.43 

11 

We 

13    5  47.03 

9.214 

-  7    0    5.3 

-56.64 

16    3.58 

8.82 

+13  10.95 

+0.643 

1318  57.98 

12 

Th 

13    9  28.39 

9.235 

7  22  41.8 

56.40 

16    3.86 

8.82 

13  26.15 

0.622 

13  22  54.54 

13 

Fr 

13  13  10.25 

9.256 

7  45  12.4 

56.14 

16    4.13 

8.82 

13  40.83 

0.600 

13  26  51.00 

14 

Sa 

13  16  52.65 

9.278 

8    7  36.6 

55.87 

16    4.40 

8.83 

13  54.99 

0.578 

13  30  47.64 

15 

Su 

13  20  35.60 

9.301 

8  29  54.0 

55.58 

16    4.67 

8.83 

14    8.60 

0.555 

13  34  44.20 

16 

Mo 

13  24  19.12 

9.326 

-  8  52    4.4 

-55.28 

16    4.94 

8.83 

+14  21.63 

+0.631 

13  38  40.75 

17 

Tu 

13  28    3.23 

9,351 

9  14    7.3 

54.96 

16    5.21 

8.83 

14  34.07 

0.506 

13  42  37.30 

18 

We 

13  31  47.95 

9.376 

9  36    2.4 

54.62 

16    5.48 

8.84 

14  45.90 

0.480 

13  46  33.86 

19 

Th 

13  35  33.30 

9.403 

9  57  49.2 

64.27 

16    5.74 

8.84 

14  57.11 

0.453 

13  50  30.41 

20 

Fr 

13  39  19.29 

9.430 

10  19  27.4 

53.90 

16    6.01 

8.84 

15    7.67 

0.426 

13  54  26.97 

21 

Sa 

13  43    5.94 

9.458 

-10  40  56.5 

-53.51 

16    6.27 

8.84 

+15  17.58 

+0.398 

13  58  23.52 

22 

Su 

13  46  53.27 

9.486 

11    216.1 

53.11 

16    6.54 

8.85 

15  26.80 

0.370 

14    2  20.07 

23 

Mo 

13  50  41.29 

9.515 

11  23  25.9 

52.69 

16    6.80 

8.85 

15  35.34 

0.341 

14    6  16.63 

24 

Tu 

13  54  30.00 

9.545 

11  44  25.4 

52.26 

16    7.07 

8.85 

15  43.18 

0.312 

14  10  13.18 

25 

We 

13  58  19.43 

9.575 

12    514.3 

51.80 

16    7.33 

8.85 

15  50.31 

0.282 

14  14    9.74 

26 

Th 

14    2    9.59 

9.605 

-12  25  52.0 

-51.33 

16    7.59 

8.85 

+15  56.70 

+0.252 

1418    6.29 

27 

Fr 

14    6    0.48 

9.636 

12  46  18.2 

50.84 

16    7.85 

8.86 

16    2.37 

0.221 

14  22    2.85 

28 

Sa 

14    9  52.11 

9.667 

13    6  32.4 

50.33 

16    8.11 

8.86 

16    7.29 

0.190 

14  25  59.40 

29 

Su 

14  13  44.49 

9.698 

13  26  34.2 

49.81 

16    8.37 

8.86 

16  11.46 

0.158 

14  29  55.96 

30 

xMo 

14  17  37.63 

9.730 

13  46  23.2 

49.27 

16    8.63 

8.87 

16  14.88 

0.128 

14  33  52.51 

31 

Tu 

14  21  31.54 

9.762 

-14    5  59.0 

-48.71 

16    8.88 

8.87 

+16  17.53 

+0.094 

14  37  49.07 

Nov.  1 

We 

14  25  26.22 

9.794 

14  25  21.2 

48.13 

16    9.14 

8.87 

16  19.40 

0.062 

14  41  45.62 

2 

Th 

14  29  21 .67 

9.827 

14  44  29.3 

47.54 

16    9.39 

8.87 

16  20.51 

+0.030 

14  45  42.18 

3 

Fr 

14  33  17.91 

9.860 

15    3  23.0 

46.93 

16    9.65 

8.87 

16  20.82 

-0.003 

14  49  38.73 

4 

Sa 

14  37  14.95 

9.893 

15  22    1.9 

46.30 

16    9.90 

8.88 

16  20.34 

0.036 

14  53  35.29 

6 

Su 

14  41 12.79 

9.927 

-15  40  25.5 

-45.66 

16  10.15 

8.88 

+16  19.06 

-0.070 

14  57  31.84 

6 

Mo 

14  45  11.44 

9.961 

15  58  33.5 

45.00 

16  10.40 

8.88 

16  16.96 

0.104 

15    128.40 

7 

Tu 

14  49  10.91 

9.995 

16  16  25.4 

44.32 

16  10.64 

8.88 

16  14.05 

0.139 

15    5  24.^ 

8 

We 

14  53  11.20 

10.030 

16  34    1.0 

43.63 

16  10.87 

8.89 

16  10.31 

0.174 

15    9  21.51 

9 

Th 

14  57  12.34 

10.065 

16  51  19.9 

42.93 

16  11.10 

8.89 

16    5.73 

0.209 

15  13  18.07 

10 

Fr 

15    114.32 

10.100 

-17    8  21.6 

-42.21 

16  11.33 

8.89 

+16    0.31 

-0.244 

15  17  14.62 

11 

Sa 

15    5  17.15 

10.136 

17  25    5.8 

41.47 

16  11.56 

8.89 

15  54.03 

0.279 

15  2111.18 

12 

Su 

15    9  20.83 

10.171 

17  41  32.0 

40.71 

16  11.78 

8.89 

15  46.91 

0.316 

15  25    7.74 

13 

Mo 

15  13  25.37 

10.207 

17  57  39.9 

39.94 

16  12.00 

8.90 

15  38.92 

0.351 

15  29    4.29 

14 

Tu 

15  17  30.78 

10.243 

18  13  29.1 

39.15 

16  12.21 

8.90 

15  30.07 

0.387 

15  33    0.85 

15 

We 

15  21  37.04 

10.279 

-18  28  59.2 

-38.35 

16  12.42 

8.90 

+15  20.37 

-0.423 

15  36  67.41 

16 

Th 

15  25  44.17 

10.315 

18  44    9.8 

-37.63 

16  12.62 

8.90 

+15    9.80 

-0.459 

15  40  53.96 

SUN,  1916. 
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FOR  GREENWICH  MEAN  NOON. 

Dtte. 

r 

True 
Longitude. 

Var. 

LaU- 
tude. 

Logarithm  of 

the  Radius 

Vector  of  the 

Earth. 

Var. 

per 

Hour. 

Prec. 

in 
Ixmg. 

Nut. 

in 

Long. 

Aber- 
ration. 

True 
Obliq. 
uity. 

Mean  Time 

of  Sidereal 

Noon. 

Oct.     1 

275 

187  58  29.0 

01 

147.64 

If 
-0.37 

0.000  3340 

-63.0 

tf 
37.68 

ft 
+14.96 

ft 
20.44 

23*27' 
ft 

4.90 

h   m     8 
11  18  36.08 

2 

276 

188  57  33.3 

147.n 

0.28 

0.000  2065 

53.2 

37.81 

14.92 

20.45 

4.89 

11  14  40.17 

3 

277 

189  56  39.3 

147.79 

0.17 

0.000  0785 

68.3 

37.95 

14.89 

20.46 

4.88 

11  10  44.26 

4 

278 

190  55  47.0 

147.86 

-0.05 

9.999  9503 

53.4 

38.09 

14.86 

20.46 

4.86 

11    6  48.36 

5 

279 

191  54  56.5 

147.93 

+0.09 

9.999  8221 

53.4 

38.23 

14.82 

20.47 

4.85 

11    2  52.45 

6 

280 

192  54    7.8 

148.00 

+0.23 

9.999  6940 

-53.3 

38.36 

+14.79 

20.47 

4.83 

10  68  66.54 

7 

281 

193  53  20.8 

148.06 

0.35 

9.999  5662 

53.1 

38.49 

14.76 

20.48 

4.82 

10  66   0.63 

8 

282 

194  52  35.5 

148.16 

0.46 

9.999  4389 

52.9 

38.63 

14.73 

20.49 

4.80 

10  51    4.72 

9 

283 

196  51  52.2 

148.24 

0.54 

9.999  3123 

52.6 

38.77 

14.70 

20.49 

4.78 

10  47    8.82 

10 

284 

196  51 10.8 

148.32 

0.60 

9.999  1863 

52.3 

38.91 

14.67 

20.50 

4.76 

10  43  12.91 

11 

285 

197  50  31 .4 

148.40 

+0.63 

9.999  0612 

-52.0 

39.05 

+14.64 

20.60 

4.74 

10  39  17.00 

12 

286 

198  49  54.0 

148.40 

0.63 

9.998  9369 

51.6 

39.18 

14.61 

20.51 

4.72 

10  36  21.09 

13 

287 

199  49  18.7 

148.58 

0.60 

9.998  8134 

51.2 

39.32 

14.58 

20.52 

4.70 

10  31  25.18 

14 

288 

200  48  45.7 

148.67 

0.54 

9.998  6908 

50.9 

39.46 

14.66 

20.52 

4.68 

10  27  29.28 

16 

289 

201  48  14.8 

148.76 

0.46 

9.998  5C89 

50.6 

39.60 

14.63 

20.53 

4.66 

10  23  33.37 

16 

290 

202  47  46.3 

148.86 

+0.36 

9.998  4477 

-50.3 

39.74 

+14.51 

20.53 

4.64 

10  19  37.46 

17 

291 

203  47  20.0 

148.95 

0.25 

9.998  3272 

50.1 

39.87 

14.49 

20.54 

4.61 

1015  41.55 

18 

292 

204  46  55.0 

149.05 

0.13 

9.998  2072 

49.9 

40.01 

14.47 

20.56 

4.69 

10  11  45.65 

19 

293 

205  46  34.2 

140.14 

+0.01 

9.998  0878 

49.7 

40.15 

14.45 

20.56 

4.56 

10    7  49.74 

20 

294 

206  46  14.6 

149.23 

-0.11 

9.997  9689 

49.5 

40.29 

14.43 

20.56 

4.54 

10    3  63.83 

21 

295 

207  45  57.4 

149.33 

-0.23 

9.997  8504 

-49.3 

40.43 

+14.41 

20.56 

4.51 

9  69  57.92 

22 

296 

208  45  42.4 

149.42 

0.33 

9.997  7322 

49.2 

40.66 

14.39 

20.57 

4.49 

9  56    2.01 

23 

297 

209  45  29.6 

149.51 

0.41 

9.997  6142 

49.1 

40.70 

14.37 

20.58 

4.47 

9  62   6.10 

24 

298 

210  45  18.9 

149.60 

0.46 

9.997  4966 

40.0 

40.84 

14.36 

20.58 

4.44 

9  48  10.20 

25 

299 

211  45  10.4 

149.60 

0.49 

9.997  3791 

48.9 

40.98 

14.35 

20.59 

4.42 

9  44  14.29 

26 

300 

212  45    3.9 

149.77 

-0.49 

9.997  2617 

-48.9 

41.12 

+14.33 

20.59 

4.40 

9  40  18.38 

27 

301 

213  44  59.4 

149.85 

0.46 

9.997  1445 

48.8 

41.26 

14.32 

20.60 

4.37 

9  36  22.47 

28 

302 

214  44  56.7 

149.93 

0.40 

9.997  0275 

48.7 

41.39 

14.31 

20.60 

4.35 

9  32  26.56 

29 

303 

215  44  55.9 

150.00 

0.31 

9.996  9108 

48.6 

41.53 

14.30 

20.61 

4.32 

9  28  30.65 

30 

304 

216  44  56.8 

150.07 

0.20 

9.996  7943 

48.4 

41.67 

14.30 

20.62 

4.29 

9  24  34.74 

31 

305 

217  44  59.4 

150.14 

-0.08 

9.996  6784 

-48.2 

41.80 

+14.29 

20.62 

4.26 

9  20  38.83 

Nov.    1 

306 

218  45    3.5 

150.21 

+0.05 

9.996  5630 

47.9 

41.93 

14.29 

20.63 

4.23 

9  16  42.92 

2 

307 

219  45    9.2 

150.27 

0.18 

9.996  4485 

47.5 

42.07 

14.29 

20.63 

4.21 

9  12  47.02 

3 

308 

220  45  16.5 

150.33 

0.31 

9.996  3349 

47.1 

42.21 

14.29 

20.64 

4.18 

9    8  5L11 

4 

309 

221  45  25.2 

150.40 

0.42 

9.996  2225 

46.6 

42.35 

14.29 

20.64 

4.15 

9   4  65.20 

5 

310 

222  45  35.5 

150.46 

+0.51 

9.996  1114 

-46.0 

42.49 

+14.30 

20.66 

4.12 

9   0  69.29 

6 

311 

223  45  47.4 

160.53 

0.57 

9.996  0019 

45.3 

42.62 

14.30 

20.65 

4.09 

8  67    3.38 

7 

312 

224  46   0.8 

150.69 

0.61 

9.996  8939 

44.6 

42.76 

14.31 

20.66 

4.06 

8  53    7.47 

8 

313 

225  46  15.8 

150.66 

0.62 

9.995  7878 

43.9 

42.90 

14.32 

20.66 

4.03 

8  49  11.56 

9 

314 

226  46  32.5 

150.73 

0.59 

9.995  6834 

43.1 

43.04 

14.33 

20.66 

4.00 

8  45  16.65 

10 

316 

227  46  50.8 

150.80 

+0.53 

9.995  5809 

-42.3 

43.18 

+14.34 

20.67 

3.97 

8  41 19.74 

11 

316 

228  47  11.0 

150.87 

0.45 

9.995  4803 

41.5 

43.31 

14.36 

20.67 

3.94 

8  37  23.83 

12 

317 

229  47  32.8 

150.96 

0.35 

9.996  3^5 

40.7 

43.46 

14.37 

20.68 

3.91 

8  33  27.92 

13 

318 

230  47  56.6 

151.02 

0.23 

9.995  2846 

40  J) 

43.59 

14.39 

20.68 

3.88 

8  29  32.00 

14 

319 

231  48  22.0 

151.10 

+0.11 

9.995  1895 

39.3 

43.73 

14.41 

20.68 

3.86 

8  26  36.09 

15 

320 

232  48  49.3 

151.18 

-0.01 

9.996  0961 

-38.6 

43.87 

+14.43 

20.69 

3.82 

8  21  40.18 

16 

321 

233  49  18.6 

151.26 

-0.13 

9.996  0044 

-37.9 

44.00 

+14.45 

20.70 

3.80 

8  17  44.27 
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SUN,  1916. 

FOR  GREENWICH  MEAN  NOON 


I)at«. 

Dav  of  the 
Week. 

Apparent 

Right 
vVaceimion. 

h    m      s 

N.)V.  16 

Th 

15  25  44.17 

17 

¥l 

15  29  52.15 

18 

Sa 

16  34    0.98 

19 

Su 

15  38  10.66 

20 

Mo 

15  42  21.18 

21 

Tu 

15  46  32.54 

22 

We 

15  50  44.71 

23 

Th 

15  54  57.69 

24 

Ft 

15  5911.46 

25 

Sa 

16    3  26.00 

26 

Su 

16    7  41.30 

27 

Mo 

16  11  57.33 

28 

Tu 

16  16  14.07 

29 

We 

16  20  31.49 

30 

Th 

16  24  49.59 

Dec.    1 

Fr 

16  29    8.33 

2 

Sa 

16  33  27.69 

3 

Su 

16  37  47.66 

4 

Mo 

16  42    8.20 

5 

Tu 

16  46  29.30 

6 

We 

16  50  50.93 

7 

Th 

16  55  13.08 

8 

Ft 

16  59  35.72 

9 

Sa 

17    3  58.82 

10 

Su 

17    8  22.37 

11 

Mo 

17  12  46.33 

12 

Tu 

17  17  10.68 

13 

We 

17  21  35.39 

14 

Th 

17  26    0.44 

15 

Fr 

17  30  25.79 

16 

Sa 

17  34  51.42 

17 

Su 

17  39  17.29 

18 

Mo 

17  43  43.37 

19 

Tu 

17  48    9.62 

20 

We 

17  52  36.02 

21 

Th 

17  57    2.52 

22 

l^ 

18    129.09 

23 

Sa 

18    5  55.70 

24 

Su 

18  10  22.30 

25 

Mo 

18  14  48.85 

26 

Tu 

18  19  15.31 

27 

We 

18  23  41.64 

28 

Th 

18  28    7.81 

29 

Ft 

18  32  33.78 

30 

Sa 

18  36  59.51 

31 

Su 

18  4124.96 

32 

Mo 

18  45.^0.11 

Var. 

per 

Hour. 


s 
0.315 

0.350 

0.386 

0.421 

0.456 

0.4M) 
0.524 
0.557 
0.590 
0.622 

0.653 
0.683 
0.712 
0.740 
0.767 

0.7U3 
0.819 
0.844 
0.867 
0.890 

0.912 
0.933 
0.953 
0.972 
0.990 

.007 
.022 
.037 
.050 
.062 

.073 
.082 
.090 
.097 
.102 

.106 
.108 
.108 
.107 
.104 

.100 
.094 
.086 
.077 
.066 

.054 
.041 


Apparent 
Declination. 


18  44  9.8 

18  59  0.5 

19  13  30.9 
19  27  40.6 

19  41  29.3 

-19  54  56.6 

20  8  2.0 
20  20  45.3 
20  33  6.0 

20  45  3.8 

-20  56  38.4 

21  7  49.4 
21  18  36.4 
21  28  59.2 
21  38  57.5 

■21  48  30.9 

21  57  39.3 

22  6  22.3 
22  14  39.6 
22  22  31.1 

-22  29  56.5 
22  36  55.6 
22  43  28.2 
22  49  34.0 

22  55  12.8 

-23  0  24.5 

23  5  8.9 
23  9  25.9 
23  13  15.2 
23  16  36.7 

-23  19  30.4 
23  21  56.1 
23  23  53.7 
23  25  23.2 
23  26  24.4 

-23  26  57.3 
23  27  1.9 
23  26  38.2 
23  25  46.2 
23  24  25.8 

-23  22  37.2 
23  20  20.4 
23  17  35.5 
23  14  22.6 
23  10  41.7 

-23  6  33.0 
■23  1  56.7 


+10.94 

+12.09 


Semi- 
diameter. 


2.62 
2.82 
3.02 
3.22 
3.41 

3.60 
3.79 
3.98 
4.16 
4.34 

4.51 
4.68 
4.85 
5.02 
5.18 

5.34 
5.50 
5.66 
5.81 
5.95 

6.09 
6.22 
6.35 
6.47 
6.59 

6.70 
6.80 
6.90 
6.99 
7.08 

7.16 
7.23 
7.30 
7.36 
7.42 

7.48 
7.54 
7.59 
7.64 
7.68 

7.72 
7.75 
7.78 
7.81 
7.83 

7.85 
7.87 


Hor. 
Par. 

Equation 

of  Time. 

App.— Mean. 

// 

m     s 

8.90 

-f-15    9.80 

8.90 

14  58.37 

8.91 

14  46.10 

8.91 

14  32.97 

8.91 

14  19.00 

8.91 

•fl4    4.21 

8.91 

13  48.59 

8.92 

13  32.17 

8.92 

13  14.96 

8.92 

12  56.97 

8.92 

-1-12  38.23 

8.92 

12  18.76 

8.92 

11  58.58 

8.92 

11  37.71 

8.93 

11  16.17 

8.93 

-hlO  53.99 

8.93 

10  31.19 

8.93 

10    7.78 

8.93 

9  43.80 

8.93 

9  19.26 

8.93 

+  8  54.18 

8.93 

8  28.59 

8.94 

8    2.51 

8.94 

7  35.97 

8.94 

7    8.98 

8.94 

+  6  41.58 

8.94 

6  13.78 

8.94 

5  45.63 

8.94 

5  17.14 

8.94 

4  48.34 

8.94 

+  4  19.28 

8.94 

3  49.97 

8.94 

3  20.45 

8.95 

2  50.75 

8.95 

2  20.91 

8.95 

+  1  50.97 

8.95 

120.96 

8.95 

0  50.91 

8.95 

+  0  20.87 

8.95 

-  0    9.12 

8.95 

-  0  39.03 

8.95 

1    8.80 

8.95 

1  38.41 

8.95 

2    7.82 

8.95 

2  36.99 

8.95 

-  3    5.88 

8.95 

-  3  34.47 

Var. 

per 

Hour. 


s 
[-0.459 
0.494 
0.529 
0.564 
0.599 

-0.634 
0.668 
0.701 
0.734 
0.766 

-0.797 
0.827 
0.856 
0.884 
0.911 

-0.937 
0.962 
0.987 
.011 
.034 

.056 
.076 
.096 
.115 
.133 

.150 
.166 
.180 
.193 
.205 

.216 
.226 
.234 
.240 
.245 

.249 
.251 
.252 
.251 
.248 

.243 
.237 
.230 
.221 
.210 

.198 
.184 


Sidereal  Time, 

or  Right  Ascen- 

sioa  of  Mean 

Sun. 


h  m   8 
5  40  53.96 
5  44  50.52 
5  48  47.08 
5  52  43.63 

5  56  40.19 

6  0  36.75 
6  4  33.30 
6  8  29.86 
6  12  26.42 
6  16  22.97 

6  20  19.53 
6  24  16.09 
6  28  12.65 
6  32  9.20 
6  36  5.76 

6  40  2.32 
6  43  58.88 
6  47  55.44 
6  51  52.00 
6  55  48.55 

6  59  45.11 

7  3  41.67 
7  7  38.23 
7  11  34.79 
7  15  31.35 

7  19  27.90 
7  23  24.46 
7  27  21.02 
7  31  17.58 
7  35  14.14 

7  39  10.70 
7  43  7.26 
7  47  3.81 
7  51  0.37 
7  54  56.93 

7  58  53.49 

8  2  50.05 
8  6  46.61 
8  10  43.17 
8  14  39.72 

8  18  36.28 
8  22  32.84 
8  26  29.40 
8  30  25.96 
8  34  22.52 

8  38  19.07 
8  42  15.63 
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Dftte. 


Nov.  16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

Dec.  1 
2 
3 
4 
5 

6 
7 
S 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 


335 

336 
337 
338 
339 
340 

341 
342 
343 
344 
345 

346 
347 
348 
349 
350 

351 
352 
353 
354 
355 

356 
357 
358 
359 
360 


26 

361 

27 

3^2 

28 

363 

29 

364 

30 

365 

31 

366 

32 

367 

True 
Longitade. 


It 


233  49  18.5 

234  49  49.4 

235  50  22.2 

236  50  56.7 

237  51  33.0 

238  52  11.0 

239  52  50.7 

240  53  32.0 

241  54  14.7 

242  54  58.9 

243  55  44.4 

244  56  31.1 

245  57  18.9 

246  58  7.8 

247  58  57.5 

248  59  48.2 

250  0  39.7 

251  131.9 

252  2  25.0 

253  318.9 

254  413.5 

255  5  9.0 

256  6  5.3 

257  7  2.5 

258  8  0.6 

259  859.5 

260  9  59.4 
26111  0.2 
26212  1.8 
26313  4.5 

26414   8.0 

265  15  12.4 

266  16  17.7 

267  17  23.9 

268  18  30.8 

269  19  38.5 

270  20  46.8 

271  21  55.8 

272  23   5.2 

273  24  15.0 

274  25  25.0 

275  26  35.1 

276  27  45.3 

277  28  55.4 

278  30    5.4 

279  31  15.2 

280  32  24.7 
7^7900—1916 


Var. 
HMir. 

LatU 
tud«. 

tt 

II 

151.35 

-0.13 

151.33 

0.25 

151.40 

0.36 

151.48 

0.44 

151.55 

0.49 

151.63 

-0.52 

151.60 

0.53 

151.75 

0.50 

151.81 

0.44 

151.86 

0.36 

151.03 

-0.26 

151.07 

-0.13 

153.01 

+0.01 

153.05 

0.15 

153.09 

0.28 

153.13 

+0.39 

153.16 

0.48 

153.10 

0.55 

153.33 

0.59 

153.36 

0.60 

153.30 

+0.58 

153.33 

0.53 

153.36 

0.45 

153.40 

0.35 

158.44 

0.24 

153.48 

+0.12 

153.51 

-0.01 

153.55 

0.14 

158.50 

0.26 

153.63 

0.36 

158.67 

-0.44 

153.70 

0.50 

153.74 

0.54 

153.77 

0.55 

152.80 

0.54 

152.83 

-0.49 

158.86 

0.41 

153.88 

0.30 

153.00 

0.17 

162.01 

-0.04 

153.92 

+0.10 

153.03 

0.24 

153.03 

0.37 

153.03 

0.47 

153.01 

0.55 

153.00 

+0.60 

153.80 

+0.62 

Logarithm  of 

tho  Radius 

Vector  of  the 

Earth. 


9.995  0044 
9.994  9144 
9.994  8259 
9.994  7388 
9.994  6533 

9.994  5690 
9.994  4860 
9.994  4041 
9.994  3234 
9.994  2437 

9.994  1651 
9.994  0876 
9.994  0113 
9.993  9364 
9.993  8629 

9.993  7910 
9.993  7209 
9.993  6528 
9.993  5868 
9.993  5230 

9.993  4617 
9.993  4028 
9.993  3465 
9.993  2928 
9.993  2417 

9.9931932 
9.993  1473 
9.993  1039 
9.993  0630 
9.993  0246 

9.992  9886 
9.992  9548 
9.992  9232 
9.992  8938 
9.992  8663 

9.992  8407 
9.992  8169 
9.992  7947 
9.992  7740 
9.992  7550 

9.992  7374 
9.992  7215 
9.992  7073 
9.992  6949 
9.992  6845 

9.992  6762 
9.992  6701 


-37.0 
37.2 
36.6 
36.0 
35.4 

-34.8 
34.3 
33.8 
33.4 
33.0 

-33.5 
32.0 
31.5 
30.0 
30.3 

-20.6 
28.8 
28.0 
27.1 
36.1 

-25.1 
24.0 
22.0 
21.8 
20.7 

-10.7 
18.6 
17.6 
16.5 
15.5 

-14.5 
13.6 
12.7 
11.0 
11.1 

-10.3 
0.6 
8J) 
8.2 
7.6 

-  7.0 
6.3 
5.5 
4.7 
3.0 

-  3.0 

-  2.0 


n 


44.00 
44.14 
44.28 
44.42 
44.55 

44.68 
44.82 
44.96 
45.10 
45.24 

45.37 
45.51 
45.65 
45.79 
45.93 

46.06 
46.20 
46.34 
46.48 
46.62 

46.75 
46.89 
47.03 
47.17 
47.31 

47.41 
47.58 
47.72 
47.86 
47.99 

48.12 
48.26 
48.40 
48.54 
48.68 

48.81 
48.95 
49.09 
49.23 
49.37 

49.50 
49.64 
49.78 
49.92 
50.06 

50.19 
50.33 


II 


+14.45 
14.47 
14.49 
14.52 
14.54 

+14.57 
14.60 
14.63 
14.66 
14.70 

+14.73 
14.77 
14.80 
14.84 
14.88 

+14.92 
14.96 
15.00 
15.05 
15.09 

+15.14 
15.19 
15.24 
15.29 
15.34 

+15.39 
15.44 
15.49 
15.54 
15.60 

+15.65 
15.70 
15.76 
15.81 
15.86 

+15.92 
15.97 
16.03 
16.08 
16.13 

+16.18 
16.23 
16.28 
16.33 
16.39 

+16.44 
+16.49 


Aber- 
ration. 


II 


20.70 
20.70 
20.71 
20.71 
20.72 

20.72 
20.72 
20.73 
20.73 
20.74 

20.74 
20.74 
20.75 
20.75 
20.75 

20.76 
20.76 
20.76 
20.76 
20.77 

20.77 
20.77 
20.78 
20.78 
20.78 

20.78 
20.79 
20.79 
20.79 
20.80 

20.80 
20.80 
20.80 
20.81 
20.81 

20.81 
20.81 
20.81 
20.81 
20.81 

20.81 
20.81 
20.81 
20.81 
20.81 

20.81 
20.81 


True 

ObUq- 

ulty. 

Mean  Time 

of  Sidereal 

Nooo. 

23»37' 

II 

h    m      8 

3.80 

8  17  44.27 

3.77 

8  13  48.36 

3.75 

8    9  52.45 

3.72 

8    5  56.54 

3.70 

8    2    0.63 

3.67 

7  58    4.72 

3.65 

7  54    8.81 

3.63 

7  60  12.90 

3.60 

7  46  16.98 

3.57 

7  42  21.07 

3.55 

7  38  25.16 

3.53 

7  34  29.25 

3.50 

7  30  33.34 

3.48 

7  26  37.43 

3.46 

7  22  41.52 

3.43 

7  18  45.60 

3.41 

7  14  49.69 

3.39 

7  10  53.78 

3.37 

7    6  57.86 

3.35 

7    3    1.95 

3.33 

6  59    6.04 

3.31 

6  55  10.13 

3.29 

6  51  14.22 

3.27 

6  47  18.30 

3.25 

6  43  22.39 

3.24 

6  39  26.48 

3.22 

6  35  30.57 

3,20 

6  31  34.65 

3.19 

6  27  38.74 

3.18 

6  23  42.83 

3.16 

6  19  46.92 

3.15 

6  15  51.00 

3.14 

6  11  55.09 

3.13 

6    7  59.18 

3.12 

6    4    3.26 

3.11 

6    0    7.35 

3.10 

5  56  11.44 

3.09 

5  52  15.52 

3.08 

5  48  19.61 

3.07 

5  44  23.70 

3.07 

5  40  27.79 

3.06 

5  36  31.88 

3.06 

5  32  35.96 

3.05 

5  28  40.05 

3.05 

5  24  44.14 

3.05 

5  20  48.22 

3.04 

5  16  52.31 
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Reduc. 

Redno. 

Rednr 

X 

to 
Mean 

Y 

to 
Mean 

z 

to 
Mean 

Date. 

True  Equinox. 

Eq'x  ol 
1916.0 

True  Equinox. 

Eq'x  oil 
1916.0 

True  Equinox. 

Eq'zol 
1916.0 

Noon. 

Miinight. 

Noon. 

Noon. 

Midnight. 

JVoon. 

Noon. 

ymnighl. 

JVooa. 

Jan.     1 

+0.166  6840 

+0.1752997 

-632 

-0.8890088 

-0.887  6115 

-200 

-0.385  6644 

-0.385  0581 

+-189 

2 

0.1839019 

0.1924900 

639 

0.886 1451 

0.8846092 

212 

0.3844218 

0.383  7553 

183 

3 

0.201 0633 

0.209  6211 

646 

0.8830040 

0.8813297 

224 

0.3830587 

0.382  3321 

177 

4 

0.2181625 

0.226  6870 

652 

0.879  5864 

0.877  7742 

236 

0.381 5756 

0.380  7891 

171 

5 

0.235 1937 

0.243  6820 

658 

0.875  8933 

0.8739439 

248 

0.3799728 

0.379 1268 

164 

6 

+0.252  1511 

+0.260  6004 

-664 

-0.871 9260 

-0.8698400 

-260 

-0.3782510 

-0.377  3457 

+•158 

7 

0.2690291    0.2774366 

669 

0.867  6860 

0.8654641 

273 

0.3764109 

0.3754466 

151 

8 

0.2858221 

0.294 1850 

674 

0.863 1746 

0.8608178 

286 

0.3744531 

0.373  4304 

144 

9 

0.302  5246 

0.3108402 

679 

0.8583939 

0.855  9030 

299 

0.372  3785 

0.3712977 

137 

10 

0.319 1312 

0.327  3970 

684 

0.853  3455 

0.850  7217 

312 

0.370 1880 

0.3690495     130 

11 

+0.335  6368 

+0.343  8502 

-688 

-0.848  0316 

-0.8452757 

-326 

-0.367  8823 

-0.366  68661  +123 

12 

0.3520365 

0.360 1950 

692 

0.842  4542 

0.839  5672 

339 

0.3654625 

0.364  2100 

116 

13 

0.3683252 

0.3764264 

695 

0.836  6152 

0.833  5982 

353 

0.362  9294 

0.361 6206 

108 

14 

0.3844981 

0.392  5396 

698 

0.8305167 

0.827  3708 

367 

0.3602839 

0.3589192 

101 

15 

0.4005505 

0.408  5300 

700 

0.824 1609 

0.820  8872 

381 

0.357  5268 

0.356 1068 

93 

16 

+0.4164776 

+0.424  3927 

-702 

-0.817  5499 

-0.814 1495 

-395 

-0.354  6693 

-0.363 1843 

+•  85 

17 

0.432  2748 

0.4401232 

704 

0.8106860 

0.807  1599 

409 

0.351 6821 

0.350 1527       77 

18 

0.447  9374 

0.455  7169 

705 

0.8035714 

0.7999208 

423 

0.348  5963 

0.347  0130       69 

19 

0.4634611 

0.471 1693 

706 

0.796  2084 

0.792  4345 

438 

0.3454028 

0.343  7660 

61 

20 

0.478  8411 

0.4864759 

707 

0.788  5993 

0.784  7032 

452 

0.342 1026 

0.340  4128 

53 

21 

+0.494  0732 

+0.501 6324 

-707 

-0.780  7464 

-0.776  7293 

-467 

-0.338  6967 

-0.336  9544 

+•  45 

22 

0.509  1529 

0.516  6342 

707 

0.772  6521 

0.7685152 

482 

0.336 1860 

0.333  3917 

36 

23 

0.5240758 

0.5314770 

706 

0.764  3188 

0.7600632 

496 

0.331 5716 

0.329  7258 

28 

24 

0.5388375!  0.5461565 

705 

0.755  7489 

0.751 3759 

511 

0.327  8544 

0.3269677 

19 

25 

0.553  4336    0.560  6682 

703 

0.7469447 

0.7424556 

526 

0.3240356 

0.3220884 

11 

26 

+0.507  85981+0.575  0077 

-701 

-0.737  9088 

-0.733  3048 

-640 

-0.320 1161 

-0.318 1189 

+-    2 

27 

0.5821114 

0.589  1704 

698 

0.728  6438 

0.723  9261 

555 

0.3160970 

0.3140504 

-    7 

28 

0.596 1842 

0.603 1520 

696 

0.719 1522 

0.7143223 

670 

0.3119794 

0.309  8841 

16 

29 

0.6100734 

0.6169479 

693 

0.7094368 

0.7044960 

685 

0.307  7646 

0.305  6211 

25 

30 

0.623  7747 

0.630  5534 

689 

0.699  5004 

0.6944502 

699 

0.303  4537 

0.301 2627 

34 

31 

+0.637  2834 

+0.643  9642 

-685 

-0.689  3460 

-0.6841880 

-614 

-0.2990481 

-0.296  8103 

-  43 

l(b.    1 

0.6505951 

0.657  1756 

680 

0.678  9766 

0.673  7124 

629 

0.294  5492 

0.292  2652 

53 

2 

0.663  7052 

0.670  1832 

675 

0.668  3957 

0.6630270 

643 

0.289  9586 

0.287  «291 

62 

3 

0.676  6093 

0.6829827 

669 

0.657  6068 

0.652 1353 

658 

0.2852774 

0.2829035 

71 

4 

0.689  3030 

0.695  5698;    663 

0.646  6133 

0.6410410 

672 

0.2805076 

0.2780899 

80 

5 

+0.7017825 

+0.707  9406 

-656 

-0.635  4191 

-0.629  7480 

-686 

-0.275  6508 

-0.273 1903 

-  90 

6 

0.7140437 

0.7200912 

649 

0.6240282 

0.618  2602 

700 

0.270  7087 

0.2682062 

99 

7 

0.7260828 

0.732  0181 

642 

0.612  4445 

0.6065816 

714 

0.2656831 

0.263 1396 

109 

8 

0.737  8965 

0.743  7177 

635 

0.6006720 

0.594  7163 

728 

0.260  5758 

0.267  9921 

118 

9 

0.7494812 

0.755 1866 

627 

0.588  7149 

0.582  6684 

742 

0.255  3885 

0.252  7654 

128 

10 

+0.7608336 

+0.7664218 

H)18 

-0.5765772 

-0.5704419 

-756 

-0.250 1230 

-0.247  4615 

-137 

11 

0.771 9507 

0.777  4201 

609 

0.564  2630 

0.5580409 

769 

0.244  7811 

0.2420820 

147 

12 

0.782  8295 

0.788 1786 

599 

0.551 7762 

0.5454693 

782 

0.239  3645 

0.2366287 

156 

13 

0.793  4669 

0.7986943 

589 

0.539  1209 

0.532  7313 

795 

0.233  8749 

0.231 1032 

166 

14 

0.803  8602 

0.8089644 

579 

0.5263011 

0.5198308 

808 

0.228  3140 

0.225  5074 

175 

15 

+0.8140066 

+0.818  9864 

-568 

-0.513  3210 

-0.506  7720 

-821 

-0.222  6837 

-^.2198430 

-185 

16 

+0.823  9034 

+0.828  7575 

-557 

-0.5001845 

--0.493  5590 

-834 

-0.216  9856 

H).214 1118 

-194 
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GREENWICH  MEAN  TIME. 


Dtte. 

X 

True  Equinox. 

Redaa 
to 

Mean 
Eq'xol 

1916.0 

Y 

True  Equinox. 

Reduc 
to 

Metn 
Eq'xol 

1916.0 

z 

True  Equinox. 

Reduc 

to 

Mean 

Eq*xof 

1916.0 

.^0011. 

Midnight. 

Noon. 

Noon. 

Midnight.       Noon. 

Noon. 

Midnight. 

Noon, 

Feb.l6 

40.823  9034 

40.828  7575 

-657 

-0.5001846-0.4936590 

-  834 

-0.21698661-0.2141118 

-194 

17 

0.833  6481 

0.8382751 

546 

0.4868958 

0.480 1956 

846 

0.2112216 

0.2083153 

204 

18 

0.8429381 

0.847  5368 

634 

0.4734689 

0.466  6861 

858 

0.2053932 

0.2024554 

213 

19 

0.8620710 

0.856  5402 

522 

0.4598778 

0.4530344 

870 

0.1996021 

0.1966337 

223 

20 

0.8609443 

0.8652828 

509 

0.446  1664 

0.439  2444 

882 

0.1935503 

0.1906520 

232 

21 

40.8696556 

40.873  7622 

-496 

-0.4322988 

-0.4253202 

-  894 

-0.187  53921-0.1845120 

-242 

22 

0.877  9025 

0.881 9762 

483 

0.4183091 

0.411 2659 

905 

0.1814707 

0.1784154 

251 

23 

0.8859828 

0.889  9222 

469 

0.404 1912 

0.397  0855 

916 

0.1753464 

0.1722639 

261 

24 

0.893  7940 

0.897  5980 

455 

0.3899493 

0.382  7830 

927 

0.1691681 

0.1660592 

270 

25 

0.901 3337 

0.9060010 

441 

0.376  6873 

0.368  3626 

937 

0.1629376 

0.1598033 

279 

26 

40.908  6995 

40.912 1288 

-42G 

-0.361 1095 

-0.3638286 

-  948 

-0.1566666 

-0.1534978 

-288 

27 

0.915  6889 

0.9189792 

411 

0.3465202 

0.3391852 

958 

0.1603272 

0.1471448 

297 

28 

0.9222997 

0.925  6499 

396 

0.331 8238 

0.3244369 

967 

0.143  9511 

0.140  7462 

306 

29 

0.928  7296 

0.931 8385 

380 

0.317  0249 

0.3096884 

977 

0.1375304 

0.1343040 

316 

liar.  1 

0.934  8764 

0.937  8430 

364 

0.302 1280 

0.2946444 

986 

0.1310672 

0.127  8203 

326 

2 

40.9407380 

40.943  5613 

-348 

-0.287  1381 

-0.279  6096 

-  995 

-0.1245636 

-0.1212973 

-334 

3 

0.9463127 

0.9489919 

331 

0.2720598 

0.264  4891 

1004 

0.1180217 

0.114  7371 

342 

4 

0.951 5987 

0.9641330 

314 

0.2568982 

0.249  2877 

1012 

0.1114438 

0.108 1420 

351 

5 

0.9565946 

0.958  9832 

297 

0.241 6683 

0.234  0106 

1020 

0.1048320 

0.1015142 

360 

6 

0.961 2988 

0.963  5413 

279 

0.226  3453 

0.2186629 

1027 

0.098 1886 

0.094  8558 

368 

7 

40.965  7104 

40.9678062 

-262 

-0.210  9640 

-0.203  2494 

-1034 

-0.091 6158 

-0.088 1691 

-377 

8 

0.9698285 

0.971 7773 

244 

0.1955197 

0.187  7763 

1041 

0.0848158 

0.081 4562 

385 

9 

0.973  6524 

0.9764537 

225 

0.1800170 

0.1722464 

1048 

0.0780906 

0.074  7192 

393 

10 

0.977 1812 

0.978  8348 

207 

0.1644611 

0.1566647 

1054 

0.071 3424 

0.067  9104,    401 

11 

0.9604145 

0.981 9202 

188 

0.1488668 

0.1410380 

106C 

0.064  5734 

0.0611817,    409 

12 

40.9833518 

40.9847094 

-169 

-0.133  2089 

-0.1253701 

-1066 

-0.067  7855 

-0.054  3852,  -417 

13 

0.9859929 

0.987  2022 

150 

0.1175222 

0.1096658 

1072 

0.050  9810 

0.047  5730 

426 

14 

0.9883374 

0.989  3983 

131 

0.101 8014 

0.093  9297 

1077 

0.044 1617 

0.040  7472 

433 

15 

0.9903851 

0.991 2977 

111 

0.0860512 

0.078 1666 

1082 

0.037  3298 

0.03390961    440 

16 

0.992 1361 

0.9929003 

91 

0.0702763 

0.062  3810 

1086 

0.030  4871 

0.027  0623|    448 

17 

40.9935904 

40.9942062 

-  71 

-0.064  4813 

-0.046  5776 

-1090 

-O.0236356 

-0.020  2072,  -466 

^           18 

0.994  7478 

0.9962152 

50 

0.038  6706 

0.030  7609 

1094 

0.0167773 

0.013  3462     462 

h          19 

0.9956085 

0.995  9276 

30 

0.022  8489 

-0.014  9353 

1098 

0.0099141 

-0.006  4812 

469 

;        ^ 

0.996 1725 

0.9963434 

-    9 

-0.007  0205 

40.0008948 

1101 

-0.0030479 

40.00038581    476 

21 

0.9964401 

0.9964627 

4-  12 

40.0088102 

0.016  7251 

1104 

40.003  8195 

0.0072530 

482 

i          22 

40.9964113 

40.9962868 

4-33 

40.0246389 

40.032  6511 

-1107 

40.010  6861 

40.014  1185,  -489 

23 

0.9960862 

0.9968125 

54 

0.040  4612 

0.0483685 

1109 

0.017  5501 

0.020  9804|    495 

24 

0.995  4647 

0.9950428 

76 

0.0562725 

0.064 1727 

1111 

0.0244095 

0.027  8369     502 

25 

0.994  6470 

a.993  9770 

97 

0.0720684 

0.079  9592 

1112 

0.031 2624 

0.034  6868 

608 

26 

0.993  3331 

0.992  6153 

118 

0.087  8445 

0.095  7235 

1113 

0.038 1068 

0.041 5252 

514 

27 

40.991 8235 

40.990  9679 

4-140 

40.103  5969 

4O.U14609 

-1114 

40.0449406 

40.048  3629  -519 

.         28 

0.9900184 

0.9890051 

162 

0.1193180 

0.1271666 

1115 

0.051 7618 

0.055 1670|    626 
0.061 9651     530 

29 

0.987  9180 

0.986  7573 

184 

0.1350060 

0.1428358 

1115 

0.058  5682 

30 

0.9855230 

0.984  2152 

206 

0.1506551 

0.1584636 

1115 

0.065  3576 

0.068  7453|    635 

31 

0.9828341 

0.981 3797 

228 

0.166  2604 

0.1740451 

1115 

0.072  1280 

0.0755054.    640 

Apr.  1 

40.979  8522 

40.9782517 

4-251 

40.181 8170 

40.189  5754 

-1114 

40.078  8771 

40.082  2430,  -646 

2 

40.976  5784 

+0.974  8325 

4-273 

40.197  3198 

40.205  0494 

-1114 

40.085  6028 

40.088  9562 

-650 

20 
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X 

Reducl 
to 

Mean! 

Y 

Reduo. 

to 
Mean 

z 

Itoduc> 

to 
Mean 

Date. 

True  Equinox. 

Eq'x  ol 
1916.0 

True  Equinox. 

Eq'xol 
1916.0 

True  Equinox. 

Eq'x  or 
1916.0 

JVbon. 

MiAnight. 

Noon. 

Noon. 

Midni^. 

Noon. 

Noon. 

MUnight. 

JVboia. 

Apr.  1 

+0.979  8522 

+0.978  2517 

+•251 

+0.181 8170 +0.189  5754 

-1114 

+0.078  8771 

+0.082  2430 

-545 

2 

0.976  5784 

0.9748325 

273 

0.197  3198 

0.2050494 

1114 

0.085  6028 

0.088  9562 

550 

3 

0.9730140 

0.971 1232 

296 

0.212  7639 

0.2204625 

1113 

0.092  3029 

0.095  6427 

554 

4 

0.969 1604 

0.967 1256 

319 

0.228 1446 

0.2358097 

1111 

0.0989753 

0.1023004 

558 

5 

0.9650191 

0.962  8412 

341 

0.2434571 

0.251 0863 

1109 

0.1056179 

0.1089275 

562 

6 

+0.960  5920 

+0.958  2717 

+  364 

+0.258  6968 

+0.266  2878 

-1107 

+0.1122288 

+0.1155218 

-566 

7 

0.9558808 

0.953  4193 

387 

0.273  8589 

0.281 4095 

1104 

0.1188060 

0.1220813 

570 

8 

0.9508875 

0.948  2858 

410 

0.288  9391 

0.296  4470 

1101 

0.1253475 

0.1286043 

573 

9 

0.945  6143 

0.9428732 

433 

0.303  9328 

0.311 3960 

1098 

0.1318514 

0.1350887 

576 

10 

0.9400630 

0.937  1838 

456 

0.318  8359 

0.3262521 

1095 

0.1383159 

0.141 5328 

579 

11 

+0.934  2359 

+0.931 2196 

+  480 

+0.333  6440 

+0.3410112 

1091 1+0. 144  7392 

40.147  9348 

-582 

12 

0.928 1351 

0.924  9828 

503 

0.3483530 

0.3556690 

1086 

0.151 1194 

0.1542928 

585 

33 

0.921 7630 

0.918  4759 

526 

0.362  9587 

0.370  2215 

1082 

0.157  4548 

0.1606051 

587 

14 

0.915 1219 

0.911  7012 

550 

0.377  4570 

0.384  6648 

1077 

0.163  7437 

0.1668702 

589 

15 

0.908  2142 

0.904  6612 

573 

0.391 8442 

0.398  9949 

1072 

0.1699845 

0.1730863 

591 

16 

+0.901 0424 

+0.897  3581 

+  596 

+0.406 1164  +0.413  2083 

-1066 

+0.176 1755 

+0.1792519 

-593 

17 

0.893  6086 

0.889  7943 

620 

0.4202700 

0.427  3012 

1060 

0.1823152 

0.1853653 

594 

18 

0.8859153 

0.881 9721 

643 

0.4343012 

0.441 2698 

1054 

0.1884020 

0.1914250 

595 

19 

0.877  9648 

0.873  8939 

667 

0.448  2065 

0.455 1107 

1048 

0.1944343 

0.1974295 

596 

20 

0.869  7595 

0.865  5619 

690 

0.461 9820 

0.468  8201 

1041 

0.2004104 

0.2033770 

597 

21 

+0.861 3014 

+0.856  9784 

+  714 

+0.475  6244 

+0.482  3944 

-1034 

+0.2063289 

+0.2092660 

-598 

22 

0.852  5930 

0.848 1455 

737 

0.489 1298 

0.4958299 

1026 

0.212  1882 

0.2150950 

598 

23 

0.843  6363 

0.8390657 

761 

0.5024943 

0.509 1226 

1018 

0.217  9864 

0.2208622 

598 

24 

0.834  4339 

0.829  7414 

784 

0.515  7143 

0.522  2688 

1010 

0.223  7220 

0.2265658 

598 

25 

0.824  9884 

0.820 1752 

808 

0.528  7858 

0.535  2647 

1001 

0.229  3932 

0.2322041 

597 

26 

+0.8153022 

+0.810  3697 

+  831 

+0.541 7050 

+0.548 1063 

-  992 

+0.234  9983 

+0.237  7755 

-697 

27 

0.805  3780 

0.8003275 

855 

0.554  4681 

0.560  7898 

983 

0.240  5356 

0.2432782 

596 

28 

0.795  2187 

0.7900519 

878 

0.5670710 

0.573  3112 

973 

0.2460033 

0.2487106 

595 

29 

0.784  8274 

0.779  5459 

902 

0.579  5099 

0.585  6667 

963 

0.251 3998 

0.2540708 

594 

30 

0.774  2075 

0.768  8128 

925 

0.591 7811 

0.597  8526 

953 

0.256  7233 

0.259  3572 

592 

May   1 

+0.763  3621 

+0.757  8560 

+  948 

+0.6038807 

+O.6098650 

-  943 

+0.261 9722 

+0.2645682 

-590 

2 

0.7522948 

0.7466790 

972 

0.6158051 

0.621 7004 

932 

0.267 1450 

0.269  7023 

588 

3 

0.7410091 

0.735  2856 

995 

0.627  5507 

0.633  3554 

921 

0.272  2400 

0.274  7579 

586 

4 

0.729  5089 

0.723  6794 

1018 

0.639 1141 

0.6448264 

909 

0.277  2558 

0.279  7336 

583 

5 

0.717  7978 

0.7118644 

1041 

0.6504920 

0.656 1104 

897 

0.2821911 

0.2846281 

580 

6 

+0.705  8797 

+0.6998442 

+1064 

+0.661 6812 

+0.667  2040 

-  885 

+0.2870445 

+0.2894400 

-577 

7 

0.693  7584 

0.687  6227 

1087 

0.672  6785;  0.6781042 

872 

0.291 8145 

0.294 1679 

574 

8 

0.681 4378 

0.6752041 

1110 

0.6834809 

0.688  8082 

859 

0.2964999 

0.298  8106 

570 

9 

0.668  9220 

0.662  5922 

1133 

0.694  0857 

0.699  3131 

846 

0.301 0996 

0.303  3669 

567 

10 

0.656  2150 

0.649  7911 

1155 

0.7044900 

0.709  6161 

832 

0.305  6123 

0.3078357 

563 

11 

+0.6433208 

+0.636  8047 

+1178 

+0.7146911 

+0.719  7146 

-  818 

+0.310  0369 

+0.312  2158 

-«8 

12 

0.6302433 

0.623  6371 

1200 

0.724  6864 

0.729  6061 

803 

0.314  3723 

0.316  5062 

554 

13 

0.6169866 

0.610  2923 

1222 

0.7344735 

0.7392883 

788 

0.318  6175 

0.320  7060 

549 

14 

0.6035548 

0.596  7744 

1244 

0.744  0501 

0.748  7587 

773 

0.322  7716 

0.324  8141 

544 

15 

0.589  9517 

0.583  0872 

1266 

0.7534138 

0.7580152 

758 

0.326  8334 

0.328  8295 

539 

16 

+0.576 1813 

+0.5692346 

+1288 

+0.7625625 

+0.767  0566 

-  742 

+0.3308022 

+0.332  7514 

--534 

17 

+0.562  2476 

+0.555  2206 

+1310 

+0.771 4942 

+0.775877^ 

-  725 

+0.334  6769 

+0.3366787 

-^28 
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Dit«. 

X 

TniB  Equinox. 

BmIqc 

to 
1  Ifean 

Bq'xol 

mo.o 

Y 

True  Equinox. 

Reduc. 
to 

Mean 
Eq'xd 

1910.0 

z 

TroB  Equinox. 

Reduc. 

to 

Mean 

Eq'xof 

1010.0 

iVWHI. 

JiOdni$hL 

JVJMm. 

Ndo%, 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon, 

Mavl7 

• 

40.5622476 

40.5552206 

41310 

40.771 4942 

40.7758779 

-725 

40.334  6769 

40.336  5787 

-528 

18 

0.548 1542 

0.5410487 

1331 

0.7802066 

0.784  4800 

709 

0.3384567 

0.3403106 

522 

19 

0.5339047 

0.526  7227 

1352 

0.788  6977 

0.792  8596 

692 

0.3421405 

0.343  9462 

516 

20 

0.5195030 

0.512  2461 

1373 

0.7969653 

0.801 0146 

674 

0.3457276 

0.3474845 

510 

21 

0.504  9526 

0.497  6229 

1394 

0.8050071 

0.8089426 

656 

0.3492167 

0.3509243 

503 

22 

40.4902^76 

40.4828570 

41415 

40.812  8208 

40.816  6414 

-638 

40.352  6070 

40.354  2647 

-496 

23 

0.4754217 

0.467  9522 

1435 

0.8204041 

0.824 1086 

620 

0.355  8973 

0.3575046 

489 

24 

0.4604490 

0.4529126 

1456 

0.827  7546 

0.831 3419 

601 

0.3590866 

0.3606430 

482 

& 

0.4453437 

0.437  7426 

1476 

0.834  8702 

0.8383392 

582 

0.362 1738 

0.3636788 

474 

26 

0.430 1100 

0.4224464 

1495 

0.841 7486 

0.8450981 

562 

0.3651580 

0.3666111 

466 

27 

40.414  7524 

40.4070285 

41515 

40.848  3875 

40.851 6165 

-542 

40.3680381 

40.3694389 

-458 

28 

0.399  2753 

0.391 4934 

1534 

0.854  7848 

0.857  8923 

521 

0.3708133 

0.372 1613 

450 

29 

0.3836834 

0.3758458 

1553 

0.8609387 

0.8639238 

500 

0.3734828 

0.374  7776 

442 

30 

0.367  9813 

0.3600905 

1572 

0.8668473 

0.869  7091 

479 

0.3760456 

0.377  2868 

433 

31 

0.352 1739 

0.3442322 

1590 

0.872  5088 

0.8752464 

458 

0.3785012 

0.3796884 

424 

June  1 

40.3362660 

40.328  2759 

41608 

40.877  9216 

40.8805342 

-436 

40.380  8487 

40.381 9817 

-^15 

2 

0.3202625 

0.3122264 

1626 

0.883  084d 

0.885  5709 

414 

0.3830875 

0.3841660 

406 

3 

0.3O4  1682 

0.2960885 

1643 

0.887  9948 

0.8903554 

391 

0.3852171 

0.3862408 

396 

4 

0.287  9880 

0.2798672 

1660 

0.892  6527 

0.894  8864 

368 

0  387  2370 

0.3882056 

387 

5 

0.271 7268 

0.263  5674 

1677 

0.8970565 

0.899 1628 

345 

0.389 1466 

0.3900600 

377 

6 

40.2553895 

+0.247 1939 

41693 

40.901 2052 

40.9031836 

-321 

40.3909456 

40.391 8035 

-366 

7 

0.238  9810 

0.230  7516 

1709 

0.9050980 

0.9069481 

297 

0.392  6336 

0.3934359 

356 

8 

0.2225062 

0.214  2454 

1725 

0.9087339 

0.9104554 

272 

0.3942103 

0.394  9568 

346 

9 

0.2059700 

0.197  6803 

1740 

0.912  1124 

0.913  7048 

247 

0.3956754 

0.3963660 

335 

10 

0.1893771 

0.1810610 

1755 

0.9152327 

0.9166959 

222 

0.3970286 

0.397  6682 

324 

11 

40.172  7324 

40.1643921 

41769 

40.9180945 

40.919  4283 

-197 

40.3982699 

40.3988484 

-313 

12 

0.1560405 

0.147  6782 

1783 

0.920  6974 

0.921 9017 

171 

0.399  3990 

0.3999214 

302 

13 

0.1393059 

0.1309240 

1796 

0.9230411 

0.924 1157 

145 

0.4004158 

0.4008821 

290 

14 

0.1225332 

0.1141339 

1809 

0.9251254 

0.9260702 

119 

0.401 3203 

0.401 7303 

279 

15 

0.105  7268 

0.0973123 

1822 

0.926  9499 

0.927  7647 

92 

0.402 1122 

0.4024659 

267 

16 

40.0888909 

40.0804633 

41834 

40.9285145 

40.929 1991 

-  65 

40.402  7915 

40.4030888 

-255 

17 

0.0720299 

0.063  5912 

1846 

0.9298186 

0.9303730 

37 

0.4033579 

0.4035987 

243 

18 

0.055 1479 

0.046  7004 

1857 

0.9308621 

0.9312860 

-  10 

0.4038113 

0.4039955 

231 

19 

0.0382492 

0.029  7951 

1867 

0.931 6445 

0.931 9376 

4  18 

0.404 1513 

0.404  2788 

219 

20 

0.0213385 

40.012  8800 

1878 

0.932 1653 

0.932  3274 

46 

0.404  3779 

0.4044485 

206 

21 

40.0044202 

-0.0040403 

41888 

40.932  4241 

40.932  4551 

4  75 

40.404  4907 

40.4045044 

-193 

22 

-O.012  5010 

0.020  9612 

1897 

0.9324206 

0.932  3203 

104 

0.4044895 

0.4044462 

180 

23 

0.029  4203 

0.037  8778 

1905 

0.932 1543 

0.931 9225 

133 

0.4043743 

0.4042738 

167 

24 

0.0463330 

0.054  7853 

1913 

0.931 6250 

0.931 2618 

162 

0.404 1448 

0.4039872 

154 

25 

0.0632341 

0.071 6787 

1921 

0.930  8328 

0.9303380 

191 

0.4038011 

0.4035864 

141 

26 

-0.080 1185 

-0.0885529 

41928 

40.929  7775 

40.929 1513 

4221 

40.4033432 

40.4030713 

-127 

27 

0.0969812 

0.1054030 

1934 

0.928  4593 

0.927  7017 

251 

0.402  7710 

0.4024421 

114 

28 

0.113  8174 

0.1222240 

1939 

0.9268785 

0.925  9897 

281 

0.4020848 

0.401 6989 

100 

29 

0.1306220 

0.1390108 

1944 

0.9250354 

0.924  0157 

312 

0.401 2846 

0.4008419 

86 

30 

0.1473898 

0.1557584 

1948 

0.922  9305 

0.921 7801 

343 

0.400  3709 

0.3998715 

72 

^y  1 

-0.164 1159 

-0.172  4617 

41952 

40.9205645 

40.919  2838 

4374 

40.399  3438 

40.398  7878 

-58 

2 

-O.1807952 

•-0.189 1158 

41956 

40.917  9381 

40.916  5275 

4405 

40.398  2037 

40.397  5914 

-  44 

22 
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Date. 

X 

True  Equinox. 

Reduc 
to 

Mean 
Eq'x  ol 

1916.0 

Y 

True  Equinox. 

Reduc 
to 

Mean 
Eq'xo^ 

1916.0 

z 

True  Equinox. 

Reduc 

to 

Mean 

Eq'x  of 

1916.0 

Koon. 

Midnight, 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon* 

Midnight, 

Noon. 

July  1 

-0.164 1159 

-0.1724617 

+1952 

fO.9205645 

+0.9192838 

+  374 

+0.3993438 

+0.398  7878 

-  58 

2 

0.180  7952 

0.189 1158 

1956 

0.917  9381 

0.9165275 

405 

0.398  2037 

0.397  5914 

44 

S 

0.1974229 

0.205  7158 

1959 
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0.7395156 

0.733  6160!   1813 

1 

0.605  6731 

0.6115082 

1814 

0.262  7382 

0.265  2692 

921 

5 

-0.727  6611 

-0.721 65131-1852 

-0.6172967 

-0.623  0383 

+1788 

-0.267  7800 

-O.270  2704 

+  911 

6 

0.7155870 

0.709  4688 

1891 

0.628  7324 

0.6343787 

1762 

0.272  7403 

0.275 1895 

901 

7 

0.7032970 

0.697  0720|   1930 

0.639  9768 

0.645  5262 

1735 

0.277  6178 

0.2800251 

891 

8 

0.6907944 

0.6844646    1968 

0.651 0267 

0.656  4777 

1707 

0.2824111 

0.284  7757 

880 

9 

0.678  0830 

0.671  6500'   2006 

0.661 8789 

0.667  2300 

1679 

0.287 1188 

0.2894402 

869 

10 

-0.665 1660 

-0.658  6316  -2044 

-0.672  5304 

-0.677  7798 

+1650 

-0.291 7396 

-0.294  0169 

+  857 

11 

0.652  0471 

0.6454130    2081 

0.682  9778    0.6881240 

1620 

0.2962719 

0.2985045 

845 

12 

0.638  7296 

0.631 9976 

2118 

0.6932180    0.698  2593 

1590 

0.300  7145 

0.302  9017 

833 

13 

0.625  2172 

0.618  3891 

2154 

0.703  2477 

0.7081826    1559 

0.3050659 

0.307  2069 

821 

14 

0.611 5136 

0.604  5913    2190 

0.7130638 

0.717  8907    1528 

1 

0.3093246    0.3114188 

808 

15 

-0.597  6225 

-0.5906079-2226 

-0.722  6630  -0.727  3804|+1496 

-0.313  4893  -0.315  5359 

+  795 

16 

-0.583  5478 

-0.5764428! 

-2261 1 

-O.7320423 

-0.7366484; 

+14631 

-0.317  5585; 

-0.319  5568 

+  782 

SUN,  1916. 
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GREENWICH  MEAN   TIME. 


Date. 


Nov.16 
17 
18 
19 
20 

21 
22 
23 
24 
25 


X 

True  Equlnoz. 


Noon. 


26  -0.433 

27  0.4178091 

28  0.4018700 

29  0.3858076 

30  0.3696270 

Dec.  1  -0.363  3337M) 

2  0.3369327 

3  0.3204292 

4  0.3038283 

5  0.2871352 


7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 


27 
28 
29 
30 


M).583  5478 
0.5692933 
0.554  8632 
0.5402616 
0.5254927 


Midniffht, 


M).5106610H) 
0.4954707 
0.4802266 
0.4648334 
0.4492960 


61961-0.4257308 
0.4098553 
0.393  8539 
0.377  7318 
0.361 4942 


M).270  3546-0 
0.2534915 
0.236  5510 
0.219  5379 
0.2024570 

-0.1853135 
0  1681121 
0.1508580 
0.1335562 
0.1162120 

h0.0988303 
0.0614165 
0.063  9760 
0.046  5141 
0.029  0361 


-0.0115476-0 
+0.0059456 
0.0234380 
0.0409235 
0.058  3964 


26  -fO.0758507 


0.0932805 
0.1106802 
0. 128  0439 
0.1453659 


31  40.1626410 

32  44).1798638 


-0.5764428 
0.562 1000 
0.5475835 
0.5328978 
0.5180469 


.5030354 
0.487  8676 
0.472  5483 
0.4570824 
0.441 4749 


.345 1463 
0.328  6934 
0.312 1406 
0.295  4930 
0.278  7555 


.261 9330 
0.2450306 
0.2280532 
0.2110056 
0.1938928 

-0.1767197 
0.1594913 
0.1422128 
0.1248891 
0107  5255 

M).090 1271 
0.072  6993 
0.0552474 
0.037  7767 
0.0202928 


.0028013 

+0.014  6923 

0.032 1820 

0.049  6619 

0.067 1262 


+0.0845690-3122 
0.1019845  3126 
0.1193669  3129 
0.136  7104  3131 
0.1540097    3132 

+0.1712593-3132 
+0.188  4540H132 


Redac. 


idacl 

to    I 

Mean  I 

Eq'xol 
1916.1 


Noon, 


-2261 
2295 
2329 
2362 
2395 

-2427 
2460 
2491 
2522 
2552 


2582  -0.8130575-0 
2611    0.8198172 
2639    0.8263224 
2667    0.8325712 
2694    0.8385617 


-2720  -0.8442922 
2745  0.8497611 
2770  0.8549668 
2795  0.8599081 
2819    0.8645837 


-2842 
2864 
2885 
2906 
2926 

-2945 
2963 
2980 
2996 
3012 

-3027 
3040 
3053 
3065 
3077 

-3087 
3096 
3104 
3111 
3117 


Y 

Tmo  Equinox. 


Noon. 


M).7320423!-0 
0.741 1984 
0.7501282 
0.7588287 
0.7672967 


-0.775  5293 
0.783  5234 
0.791 2760 
0.798  7844 
0.8060458 


-0.868  9923 
0.873 1327 
0.8770038 
0.8806044 
0.883  9334 

-0.8869896 
0.889  7721 
0.8922797 
0.894  5115 
0.896  4666 

-0.898 1440 
0.899  5429 
0.900  6625 
0.901 5022 
0.902  0613 

-0.9023393 
0.902  3356 
0.9020499 
0.901 4821 
0.900  6322 

k).899  5005 
0.8980874 
0.8963936 
0.894  4197 
0.892 1669 

-0.889  6362 
-0.8868289 


Midnight, 


Reduc. 
to 

Mieon 
Eq'xof 

1916.0 


Noon. 


7366484 
0.7456918 
0.754  5073 
0.7630920 
0.7714426 


-0.7795563 
0.787  4300 
0.7950609 
0.8024462 
0.8095830 


.8164690+1104 
0.8231017  1065 
0.8294790  1025 
0.835  5989  985 
0.8414596      944 


-0.847  0594 
0.8523969 
0.857  4706 
0.862  2792 
0.8668214 

-0.871 0961 
0.875 1020 
0.878  8380 
0.882  3029 
0.885  4956 

-0.888  4152 
0.891 0603 
0.893  4301 
0.895  5237 
0.897  3400 

-0.8988783 
0.9001377 
0.901 1174 
0.901 8169 
0.902  2355 

-0.9023727 
0.902  2280 
0.901 8013 
0.901 0924 
0.900 1016 

-0.898  8291 
0.897  2755 
0.895  4416 
0.893  3281 
0.890  9362 

-0.888  2671 
-0.8853218 


+-1463 1-0.317  5585  -0.319  5568 

0.323  4803 
0.327  3048 
0.331 0291 
0.334  6517 


1430 
1396 
1361 
1326 


+-1291 
1255 
1218 
1180 
1142 


1-0.336  4245 
0.339  8922 
0.343  2550 
0.3465117 
0.349  6611 


+  689 
645 
600 
555 
509 

+-  463 
417 
370 
322 
274 

+  226 

178 

129 

80 

+  30 


70 
121 
172 
223 


z 

True  Equinox. 


Noon. 


Midniffht. 


1.317 
0.321  5308 
0.3254050 
0.329 1796 
0.332  8532 


-0.352 
0.355 
0.358 
0.361 
0.363 


+  903  -0.366 
861  0.368 
819  0.370 
776  0.373 
733    0.375 


-0.376 
0.378 
0.380 
0.381 
0.383 


9609 
7572 
4367 
9990 
4436 


-0.384  76991-0 
0.385  9775 
0.387 
0.388 
0.388 


1-0.389 
0.390 
0.390 
0.391 
0.391 


0659 
0346 

8832 

6112 
2183 
7041 
0684 
3108 


-0.338 1714 
0.341 5868 
0.3448967 
0.348  0999 
0.351 1952 


Redoc 
to 

Eq'xol 
1916.0 

iVboii. 


7021  -0.354 1816 
6336  0.3570580 
4547  0.3598236 
1646  0.3624776 
7624    0.3650192 

2476  -0.367  4477 
6194  0.3697626 
8772  0.3719632 
0204  0.3740489 
0485    0.3760192 


-0.377  8736 
0.3796116 
0.381 2326 
0.382  7361 
0.384 1216 


.3853886 
0.386  5366 
0.387  5652 
0.3884739 
0.3892623 

-0.3899299 
0.3904764 
0.3909014 
0.391 2048 
0.391 3862 


20H).391 
0.391 
0.391 
0.391 
0.390 


431i;-0.391 4454 
4290|  0.3913820 
3044!  0.3911962 
0574    0.3908880 


6880 


274  -0.390 
326  0.389 
377  0.388 
429  0.387 
0.387 


0.3904574 


1963-0.3899047 
5826'  0.3892300 


481 

533 
586 


8471 
9903 
0126 

9145 


0.3884338 
0.387  5165 
0.3864786 

-0.3853205 


-0.385 

-0.384  69651-0.384  0428 


1-0- 


+782 
768 
754 
739 
725 

+710 
695 
679 
663 
647 

+631 
614 
597 
57» 
561 

+543 
525 
507 
488 
460 

+450 
431 
411 
391 
371 

+351 
330 
310 
280 
268 

+246 
225 
203 
181 
159 

+137 

115 

93 

70 

48 

+  25 

+  2 

-21 

44 

67 

-90 
-114 
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MOON,  1916. 

GREENWICH  MEAN  TIME. 


Hoar. 

Right 
Ascension. 

Var. 

Declination. 

Var. 

Hour. 

Right 
Ascension. 

Var. 

per         Declination. 

Hln. 

UARY  3. 

Var. 

JANUARY  1. 

JAN 

h    m       8 

s 

Of// 

rt 

h    m       8 

s 

•      /        // 

// 

0 

14  55  33.31 

2.5091 

-22    7    2.7 

-9.914 

0 

17    4  49.80 

2.8278 

-26  64  25.3 

-1.412 

1 

14  58    4.12 

2.517W 

22  16  53.6 

9.782 

1 

17    7  39.55 

2.8303 

26  55  43.7 

i.aoi 

2 

15    0  35.46 

2.5268 

22  26  36.5 

9.646 

2 

17  10  29.44 

2.8326 

26  56  49.4 

0.9» 

3 

15    3    7.33 

2.5355 

22  36  11.1 

9.508 

3 

17  13  19.46 

2.8348 

26  57  42.4 

0.777 

4 

15    5  39.72 

2.5442 

22  45  37.4 

9.368 

4 

17  16    9.61 

2.8367 

26  58  22.6 

0.564 

5 

15    8  12.63 

2.5529 

22  54  55.3 

9.228 

5 

17  18  59.86 

2.8383 

26  58  50.1 

0352 

6 

15  10  46.07 

2.5617 

23    4    4.7 

9.084 

6 

17  21  50.21 

2.8398 

26  59    4.8 

-0.138 

7 

15  13  20.03 

2.5703 

23  13    5.4 

8.938 

7 

17  24  40.63 

2.8409 

26  59     6.7 

+0.075 

8 

15  15  54.50 

2.5788 

23  21  57.2 

8.789 

8 

17  27  31.12 

2.8419 

26  58  55.8 

0.289 

9 

15  18  29.49 

2.5874 

23  30  40.1 

8.640 

9 

17  30  21.66 

2.8427 

26  58  32.0 

0.503 

10 

15  21    4.99 

2.5958 

23  39  14.0 

8.488 

10 

17  33  12.24 

2.8433 

26  57  55.4 

0.71S 

11 

15  23  40.99 

2.6043 

23  47  38.7 

8.334 

11 

17  36    2.85 

2.8435 

26  57     5.9 

0.932 

12 

15  26  17.50 

2.6127 

23  55  54.1 

8.178 

12 

17  38  53.46 

2.8435 

26  56    3.6 

1.146 

13 

15  28  54.51 

2.6209 

24    4    0.0 

8.019 

13 

17  41  44.07 

2.8433 

26  54  48.4 

'     1.361 

14 

15  31  32.01 

2.6291 

24  11  56.4 

7.860 

14 

17  44  34.66 

2.8428 

26  53  20.3 

1.575 

15 

15  34  10.00 

2.6373 

24  19  43.2 

7.698 

15 

17  47  25.21 

2.8422 

26  51  39.4 

1.788 

16 

15  36  48.48 

2.6453 

24  27  20.2 

7.533 

16 

17  50  15.72 

2.8418 

26  49  45.7 

2.002 

17 

15  39  27.43 

2.6532 

24  34  47.2 

7.367 

17 

17  53    6.17 

2.8402 

26  47  39.2 

2.216 

18 

15  42    6.86 

2.6610 

24  42    4.2 

7.199 

18 

17  55  56.54 

2.8388 

26  45  19.8 

2.429 

39 

15  44  46.75 

2.6688 

24  49  11.1 

7.030 

19 

17  58  46.82 

2.8372 

26  42  47.7 

2.641 

20 

15  47  27.11 

2.6764 

24  56    7.8 

6.858 

20 

18    1  37.00 

2.8354 

26  40    2.9 

2.853 

21 

15  50    7.92 

2.6830 

25    2  54.1 

6.684 

21 

18    4  27.07 

2.8333 

26  37     5.4 

3.063 

22 

15  52  49.18 

2.6013 

25    9  29.9 

6.508 

22 

18    7  17.00 

2.8310 

26  33  55.3 

3.274 

23 

15  55  30.87 

ja: 

2.6985 

NUAR1 

-25  15  55.1 
f  2. 

-«.332 

23 

18  10    6.79 
JAN 

2.8286 

UARY 

-26  30  32.6 
4. 

4^.485 

0 

15  58  13.00 

2.7058  ! 

-25  22    9.7 

-6.153 

0 

18  12  56.43  1 

2.8259 

-26  26  67.1 

•^3.094 

1 

16    0  55.56 

2.7128 

25  28  13.5 

6.972 

1 

18  15  45.90 

2.8229 

26  23    9.2 

3.003 

2 

16    3  38.53 

2.7196 

25  34    6.3 

5.788 

2 

18  18  35.18 

2.8197 

26  19    8.8 

4.110 

3 

16    6  21.91 

2.7263 

25  39  48.1 

5.604 

3 

18  21  24.26 

2.8163 

26  14  56.0 

4.317 

4 

16    9    5.69 

2.7330 

25  45  18.8 

5.418 

4 

18  24  13.14 

2.8128 

26  10  30.8 

4.523 

5 

16  11  49.87 

2.7305 

25  50  38.3 

5.231 

5 

18  27    1.80 

2.8090 

26    5  53.3 

4.728 

6 

16  14  34.43 

2.7458 

25  55  46.5 

5.042 

6 

18  29  50.22 

2.8050 

26    1    3.5 

4.931 

7 

16  17  19.36 

2.7518 

26    0  43.3 

4.861 

7 

18  32  38.40 

2.8008 

25  56    1.6 

6.133 

8 

16  20    4.65 

2.7578 

26    5  28.6 

4.668 

8 

18  35  26.32 

2.7965 

25  50  47.6 

6.334 

9 

16  22  50.29 

2.7636 

26  10    2.3 

4.465 

9 

18  38  13.98 

2.7920 

25  45  21.5 

6.634 

10 

16  25  36.28 

2.7603 

26  14  24.4 

4.270 

10 

18  41    1.36 

2.7872 

25  39  43.6 

6.733 

11 

16  28  22.60 

2.7747 

26  18  34.7 

4.073 

11 

18  43  48.44 

2.7822 

25  33  53.6 

6.030 

12 

16  31    9.24 

2.7800 

26  22  33.2 

3.875 

12 

18  46  35.22 

2.7771 

25  27  51.9 

e.ia6 

13 

16  33  56.20 

2.7851 

26  26  19.7 

3.676 

13 

18  49  21.69 

2.7718 

25  21  38.5 

e.320 

14 

16  36  43.45 

2.7899 

26  29  54.3 

3.476 

14 

18  52    7.83 

2.7663 

25  15  13.5 

e.6i3 

15 

16  39  30.99 

2.7947 

26  33  16.8 

3.273 

15 

18  54  53.64 

2.7607 

25    8  37.0 

e.703 

16 

16  42  18.81 

2.7992 

26  36  27.1 

8.070 

16 

18  57  39.11 

2.7549 

25    1  49.1 

6.803 

17 

16  45    6.89 

2.8084 

26  39  25.2 

2.866 

17 

19    0  24.23 

2.7489 

24  64  49.8 

7.082 

18 

16  47  55.22 

2.8075 

26  42  11.0 

2.661 

18 

19    3    8.98 

2.7428 

24  47  39.3 

7.368 

19 

16  50  43.79 

2.8114 

26  44  44.5 

2.466 

19 

19    5  53.36 

2.7365 

24  40  17.6 

7.453 

20 

16  53  32.59 

2.8151 

26  47    5.7 

2.240 

20 

19    8  37.36 

2.7301 

24  32  44.9 

7.635 

21 

16  56  21.60 

2.8186 

26  49  14.4 

2.041 

21 

19  11  20.97 

2.7236 

24  25    1.4 

7.816 

22 

16  59  10.82 

2.8218 

26  51  10.6 

1.833 

22 

19  14    4.19 

2.7160 

24  17     7.0 

7.006 

23 

17    2    0.22 

2.8248 

26  52  54.3 

1.623 

23 

19  16  47.00 

2.7101 

24    9    1.9 

8.173 

24 

17    4  49.80 

2.8278 

-26  54  25.3 

-1.412 

24 

19  19  29.40 

2.7031 

-24    0  46.2 

•1-8.348 

MOON,  1916. 
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GREENWICH  MEAN  TIME. 


Hour. 

Right 
Asoension. 

Var. 
iSta. 

Decllnatkm. 

Var. 

Hour. 

RiKbt 
Ascensioii. 

Var. 

Declination. 

Var. 

per 

Hin. 

JANUARY  5. 

JANUARY  7. 

'  h    m      8 

8 

•            *             /# 

ff 

h    m       s 

8 

•      »      tt 

tf 

0   •  19  19  29.40 

3.7081 

-24    0  46.2 

-(-  8.348 

0 

21  20    0.03 

2.3128 

-14  38  55.1 

+14.301 

1 

19  22  11.37 

2.6900 

23  52  20.1 

8.533 

1 

21  22  18.56 

3.3060 

14  24  41.0 

14.368 

2 

19  24  52.92 

2.08W 

23  43  43.6 

8.093 

2 

21  24  36.63 

3.3978 

14  10  23.0 

UJ33 

3 

19  27  34.04 

2.6817 

23  34  56.9 

8.803 

3 

21  26  54.23 

3.3890 

13  56    1.1 

14.397 

4 

19  30  14.72 

2.0743 

23  26    0.1 

9.080 

4 

21  29  11.38 

3.3831 

13  41  35.4 

14.458 

5 

19  32  64.95 

2.0008 

23  16  53.3 

9.195 

5 

21  31  28.08 

3.3740 

13  27    6.1 

14.518 

0 

19  35  34.73 

2.0S92 

23    7  36.7 

9.358 

0 

21  33  44.33 

2.3071 

13  12  33.3 

UA7A 

7      19  38  14.05 

2.0515 

22  58  10.3 

9.530 

7 

21  36    0.13 

2.3697 

12  57  57.2 

14.029 

8     19  40  52.91 

2.0438 

22  48  34.3 

9.079 

8 

21  38  15.49 

2.3634 

12  43  17.8 

14.083 

9 

19  43  31.30 

2.0358 

22  38  48.8 

9.836 

9 

21  40  30.42 

2.2452 
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2.0177 

18  39    4.7 

10  JO 

4 

6  58  34.21 

2.1461 

24  52  39.1 

5.413 

4 

8  38  26.37 

2.0161 

18  28  46.4 
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16 

1  24    5.38 

2.0168 

14  18  33.3 

12.082 

17 

23  50  54.87 

1.9714 

3  46  13.1 

14.490 

17 

1  26    6.40 

2.0181      14  30  36.0 

12.009 

18 

23  52  53.14 

1.9709 

4    0  41.6 

14.460 

18 

1  28    7.55 

2.02(E) 

14  42  34.4 

11.936 

19 

23  54  61.38 

1.9704 

4  15    8.3 

14.429 

19 

1  30    8.84 

2.0227 

14  54  28.3 

11.861 

20 

23  56  49.59 

1.9699 

4  29  33.1 

14.398 

20 

1  32  10.27 

2.0250 

15    6  17.7 

U.786 

21 

23  58  47.77 

1.9696 

4  43  56.0 

14.365 

21 

1  34  11.84 

2.0274 

15  18    2.6 

11.710 

22 

0    0  45.94 

1.9694 

4  58  16.9 

14.331 

22 

1  36  13.56 

2.0299 

15  29  42.9 

11.633 

23 

-  0    2  44.10 

1.9692 

5  12  35.7 

14.297 

23 

1  38  15.43 

2.a323 

15  41  18.5 

11.554 

24 

0    4  42.24 

1.9690 

+5  26  52.5 

+14.262 

24 

1  40  17.44 

2.0348 

+15  52  49.4 

+11.475 
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GREENWICH  MEAN  TIME. 


Hoar. 

Bight 
.isMiuion. 

Var. 

DecUnatioD. 

Vnr. 

Hour. 

Rii?ht 
Aaoinsion. 

Var. 

Declination. 

Var. 

MAY  28. 

MAY  30 

» 

h  m      s 

8 

•      f      /f 

// 

h    m      8 

8 

•     f      ft 

ff 

0 

1  40  17.44 

2X848 

+15  52  49.4 

+11.475 

0 

8  21  10.53 

2.1090 

+23  17  16.9 

+0.749 

1 

1  42  19.60 

2.0873 

16    4  15.5 

11.396 

1 

3  23  20.75 

2.1715 

23  23  58.4 

6.633 

2 

1  44  21.92 

2.0400 

16  15  36.9 

11.816 

2 

3  25  81.11 

2.1730 

23  30  32.9 

6.517 

3 

1  46  24.40 

2.0420 

16  26  53.4 

11.234 

3 

3  27  41.62 

2.1763 

23  37    0.4 

6.390 

4 

1  48  27.03 

2.0451 

16  38    5.0 

11.153 

4 

3  29  52.27 

2.1788 

23  43  20.8 

0.282 

5 

1  50  29.81 

2.0478 

16  49  11.7 

11.060 

5 

3  32    3.07 

2.1812 

23  49  34.2 

6.163 

6 

1  52  32.76 

2.0605 

17    0  13.3 

10.965 

6 

3  34  14.01 

2.1835 

23  55  40.4 

6.044 

1  54  36.87 

2.0532 

17  11    9.9 

10.901 

7 

3  36  25.09 

2.1858 

24     1  39.6 

5.925 

8 

1  56  39.14 

2.0550 

17  22    1.4 

10.815 

8 

3  38  36.30 

2.1880 

24    7  31.4 

5.805 

9 

1  58  42.58 

2.0587 

17  32  47.7 

10.728 

9 

3  40  47.65 

2.1903 

24  13  16.1 

5.685 

10 

2    0  46.18 

2.0614 

17  43  28.8 

10.641 

10 

3  42  59.13 

2.1923 

24  18  53.6 

5.564 

11 

2    2  49.95 

2.0643 

17  54    4.6 

10.553 

11 

6  45  10.73 

2.1944 

24  24  23.8 

5.443 

12 

2    4  53.89 

2.06n 

18    4  35.1 

10.464 

12 

3  47  22.46 

2.1965 

24  29  46.7 

5.331 

13 

2    6  58.00 

2.0696 

18  15    0.3 

10.374 

13 

3  49  34.31 

2.1985 

24  35    2.3 

5.198 

U 

2    9    2.27 

2.0726 

18  25  20.0 

10.283 

14 

3  51  46.28 

2.2004 

24  40  10.5 

5.076 

15 

2  11     6.71 

2.0755 

18  35  34.3 

10.193 

15 

3  53  58.36 

2.2023 

24  45  11.4 

4.963 

16 

2  13  11 .33 

2.0784 

18  45  43.1 

10.100 

16 

3  56  10.56 

2.2042 

24  50    4.8 

4.828 

17 

2  15  16.12 

2.0813 

18  55  46.3 

10.007 

17 

3  58  22.86 

2.2059 

24  54  50.8 

4.704 

18 

2  17  21.08 

2.0842 

19    5  43.9 

9.913 

18 

4    0  35.27 

2.2077 

24  69  29.3 

4.579 

19 

2  19  26.22 

2.0871 

19  15  35.9 

9.818 

19 

4    2  47.78 

2.9003 

25    4    0.3 

4.455 

20 

2  21  31.53 

2.0900 

19  25  22.1 

9.723 

20 

4    6    0.89 

2.2110 

25    8  23.a 

4.330 

21 

2  23  37.02 

2.0920 

19  35    2.6 

9.627 

21 

4    7  13.10 

2.2135 

25  12  39.9 

4.204 

22 

2  25  42.68 

24)058 

19  44  37.3 

9.530 

22 

4    9  25.89 

2.2130 

25  16  48.4 

4.078 

23 

2  27  48.52 

2.0988 

+19  54    6.2 

+  9.432 

23 

4  11  38.77 

2.2154 

+25  20  49.3 

+3.953 

. 

MAY  2^ 

9. 

}A 

[AY  31 

» 

0 

2  29  54.53 

2.1017 

+20    3  29.1 

+  9*333 

0 

4  13  51.74 

2.2168 

+25  24  42.7 

+3.826 

I 

2  32    0.72 

2.1046 

20  12  46.1 

9.234 

1 

4  16    4.79 

2.2181 

25  28  28.4 

3.698 

2  34     7.08 

2.1075 

20  21  57.2 

9.134 

2 

4  18  17.91 

2.2198 

25  82    6.5 

3.572 

3 

2  36  13.62 

2.1105 

20  31    2.2 

9.033 

3 

4  20  31.11 

2.2206 

25  36  37.0 

3.444 

4 

2  38  20.34 

2.1134 

20  40    1.1 

8.931 

4 

4  22  44.37 

2.2216 

25  38  59.8 

3.317 

5 

2  40  27.23 

2.1168 

20  48  53.9 

8.829 

5 

4  24  57.70 

2.2227 

26  42  15.0 

8.189 

6 

2  42  34.30 

2.1193 

20  67  40.6 

8.726 

6 

4  27  11.09 

2.2386 

26  45  22.5 

3.060 

7 

2  44  41.54 

2.1221 

21    6  21.0 

8.622 

7 

4  29  24.53 

2.3245 

26  48  22.2 

2.931 

8 

2  46  48.95 

2.1290 

21  14  65.2 

8.518 

8 

4  31  38.08 

2.2354 

25  51  14.2 

2.803 

9 

2  48  56.54 

2.1279 

21  23  23.1 

8.412 

9 

4  33  51.58 

2.2362 

25  53  68.6 

3.675 

10 

2  51    4.30 

2J308 

21  31  44.6 

8.306 

10 

4  36    6.17 

2.2388 

25  66  35.2 

2.545 

11 

2  53  12.23 

2.1337 

21  39  69.8 

8.199 

11 

4  38  18.80 

2.3374 

26  59    4.0 

2.416 

12 

2  55  20.84 

2.1366 

21  48    8.6 

8.001 

12 

4  40  32.46 

2.2380 

26    1  25.1 

2.287 

13 

2  67  28.62 

2.1398 

21  56  10.7 

7.983 

13 

4  42  46.16 

2.2285 

26    3  38.4 

2.157 

U 

2  59  37.06 

2.1421 

22    4    6.5 

7.875 

14 

4  44  69.88 

2JBm 

26    6  43.9 

2.028 

15 

3    1  46.67 

2.1440 

22  11  55.7 

7.765 

15 

4  47  13.62 

2.2292 

26    7  41.7 

1.898 

16 

3    3  54.45 

2.1478 

22  19  38.3 

7.655 

16 

4  49  27.38 

2.2295 

26    9  31.7 

1.768 

17 

3    6    3.40 

2.1505 

22  27  11.3 

7.544 

17 

4  51  41 .16 

2.2297 

26  11  13.9 

1.638 

IS 

3    8  12.51 

2.1532 

22  34  43.6 

7.433 

18 

4  53  54.94 

2.2296 

26  12  48.3 

1.508 

19 

3  10  21 .78 

2.1550 

22  42    6.1 

7.319 

19 

4  56    8.73 

2.2208 

26  14  14.9 

1.378 

20 

3  12  31.22 

2.1586 

22  49  21.9 

7.208 

20 

4  58  22.52 

2.2296 

26  15  33.7 

1.248 

21 

3  14  40.81 

2.1612 

22  56  31.0 

7.094 

21 

5    0  36.30 

2.2297 

26  16  44.7 

1.118 

22 

3  16  50.56 

2.1638 

23    3  33.2 

6.979 

22 

5    2  50.08 

2.2295 

26  17  47.9 

0.968 

23 

3  19    0.47 

2.1604 

23  10  28.5 

6.864 

23 

5    5    3.84 

2.2293 

26  18  43.3 

0.858 

24 

3  21  10.53 

2.1690 

+23  17  16.9 

-»•  6.749 

24 

5    7  17.59 

3.2289 

+26  19  30.9 

+0.728 
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GREENWICH  MEAN  TIME. 


Hour. 

Ascension. 

Vir. 

Declination. 

Var. 

Hour. 

Right 
Ascension. 

Vir. 

Declination. 

Var. 

JUNE  1. 

JUNE  3. 

h   m      8 

8 

•      t      *f 

// 

h   m      8 

1 

•      t      ft 

ft 

0 

6    7  17.69 

2.2289 

+26  19  30.9 

40.728 

0 

6  62  33.78 

2.1839 

+24  29    3.3   -^.186 

1 

6    9  31.31 

2.2285 

26  20  10.7 

0.596 

1 

6  64  41.72 

3.1308 

24  23  48.8 

5a» 

2 

6  11  46.01 

2.2280 

26  20  42.7 

0.409 

2 

6  66  49.17 

20275 

24  18  27.6 

5.«6 

3 

5  13  68.67 

2.2274 

26  21    7.0 

0.840 

3 

6  58  67.02 

2.1241 

24  12  59.8 

5.518 

4 

5  16  12.30 

2.2268 

26  21  23.5 

0.210 

4 

7    1    4.36 

3.1206 

24    7  2>.4 

5j8S8 

5 

6  18  26.89 

2.22112 

26  21  32.2 

+0.080 

6 

7    3  11.61 

2.1174 

24    1  44.4 

5.738 

6 

6  20  39.44 

2.2253 

26  21  33.1 

-0.049 

6 

7    6  18.46 

2.1140 

23  55  56.9 

sjm 

7 

5  22  62.93 

2.2244 

26  21  26.3 

0.178 

7 

7    7  25.19 

2.1100 

23  50    2.9 

5.963 

8 

6  26    6.37 

2.2235 

26  21  11.8 

0.307 

8 

7    9  31.72 

2.1071 

23  44    2.5 

6J061 

9 

6  27  19.76 

2.2226 

26  20  49.6 

0.430 

9 

7  11  38.04 

2.1030 

23  37  55.6 

0.168 

10 

6  29  33.07 

2.2214 

26  20  19.6 

0.504 

10 

7  13  44.16 

2.1002 

23  31  42.4 

6jm 

11 

5  31  46.32 

2.2203 

26  19  41.8 

0.098 

11 

7  16  60.06 

2.0907 

23  25  22.8 

6.37S 

12 

5  33  69.61 

2.2192 

26  18  66.4 

0.821 

12 

7  17  65.76 

2.0931 

23  18  57.0 

6.4S3 

13 

6  36  12.62 

2.2178 

26  18    S.3 

0.949 

13 

7  20    1.23 

2.0890 

23  12  24.9 

OJ87 

14 

5  38  26.65 

2.2104 

26  17    2.5 

1.078 

14 

7  22    6.60 

2.0600 

23    5  46.6 

6.689 

16 

5  40  38.69 

2.2140 

26  16  64.0 

1.205 

15 

7  24  11.56 

2.0824 

22  69    2.2 

6.792 

16 

6  42  51.44 

2.2135 

26  14  37.9 

1.332 

16 

7  26  16.39 

2.0788 

22  52  11.6 

0.803 

17 

6  46    4.21 

2.2120 

26  13  14.2 

1.458 

17 

7  28  21.01 

2.0753 

22  45  15.0 

6.993 

IS 

6  47  16.88 

2.2103 

26  11  42.9 

1.585 

18 

7  30  25.42 

2.0717 

22  38  12.4 

7.094 

19 

5  49  29.44 

2.2085 

26  10    4.0 

1.712 

19 

7  32  29.61 

2.0080 

22  31    3.7 

7.194 

20 

-6  61  11.90 

2.2088 

26    8  17.6 

1.838 

20 

7  34  33.68 

2.0044 

22  23  49.1 

7.293 

21 

6  63  64.26 

2.2049 

26    6  23.6 

1.903 

21 

7  36  37.34 

2.0008 

22  16  28.5 

7.392 

22 

6  66    6.49 

2.2031 

26    4  21.9 

2.089 

22 

7  38  40.88 

2.0573 

22    9    2.1 

7.486 

23 

6  68  18.62 

2.2011 

+26    2  12.8 

-2.214 

23 

7  40  44.20 

2.0536 

+22    1  29.9 

-7JB5 

4 

rUNE  ! 

2. 

-      J 

UNE  4. 

* 

0 

6    0  30.62 

2.1990 

+26  69  66^ 

-2.838 

0 

7  42^7.31 

2.0500 

+21  53  51.9 

-7  JO 

1 

6    2  42.60 

2.1900 

25  67  32.2 

2.403 

1 

7  44  60.20 

2.0463 

21  46    8.1 

7.7n 

2 

6    4  64.26 

2.1948 

25  55    0.7 

2.587 

2 

7  46  62.87 

2.0427 

21  38  18.7 

7.871 

3 

6    7    6.87 

2.1920 

26  52  21.8 

2.709 

3 

7  48  66.32 

3.0890 

21  30  23.6 

7.965 

4 

6    9  17.36 

2.1903 

25  49  35.6 

2.832 

4 

7  50  57.56 

2.0354 

21  22  22.9 

8.0S8 

5 

6  11  28.71 

2.1879 

26  46  42.0 

2.955 

6 

7  52  69.57 

2.0318 

21  14  16.6 

S.150 

6 

6  13  39.91 

2.1855 

25  43  41.0 

3.078 

6 

7  66    1.37 

2.0383 

21    6    4.9 

8.342 

7 

6  16  60.97 

2.1831 

25  40  32.7 

3.198 

7 

7  67    2.96 

2.0247 

20  57  47.6 

sjsa 

S 

6  18    1.88 

2.1806 

25  37  17.2 

3.319 

8 

7  69    4.33 

2.0210 

20  49  24.9 

S.433 

9 

6  20  12.64 

2.1780 

25  33  64.4 

3.441 

9 

8    1    6.48 

2.0174 

20  40  56.8 

8.513 

10 

6  22  23.24 

2.1754 

25  30  24.3 

3.501 

10 

8    3    6.42 

2.0130 

20  32  23.4 

8.601 

11 

6  24  33.69 

2.1728 

26  26  47.1 

3.080 

11 

8    6    7.16 

2.0108 

20  23  44.7 

8.689 

12 

6  26  43.97 

2.1700 

25  23    2.7 

3.799 

12 

8    7    7.66 

2J00CS 

20  15    0.7 

8.778 

13 

6  28  64.09 

2.1073 

26  19  11.2 

3.918 

13 

8    9    7.96 

24X)33 

20    6  11.4 

8.804 

14 

6  31    4.04 

2.1044 

26  15  12.6 

4.080 

14 

8  11    8.05 

1.9998 

19  57  17.0 

8.940 

15 

6  33  13.82 

2.1010 

26  11    6.9 

4.153 

15 

8  13    7.98 

1.9963 

19  48  17.5 

9.034 

16 

6  36  23.43 

2.1588 

25    6  51.2 

4.270 

16 

8  15    7.60 

1.9928 

19  39  12.9 

tt.ll8 

17 

6  37  32.87 

2.1558 

26    2  34.6 

4.387 

17 

8  17    7.07 

1.9694 

19  30    3.3 

9.308 

18 

6  39  42.12 

2.1528 

24  68    7.8 

4.503 

18 

8  19    6.33 

1.9859 

19  20  48.6 

9.380 

19 

6  41  61.20 

2.1498 

24  53  34.2 

4.018 

19 

8  21    5.38 

1.9625 

19  11  29.0 

9JSSB 

20 

6  44    0.09 

2.1407 

24  48  63.7 

4.733 

20 

8  23    4.23 

1.9791 

19    2    4.5 

9.449 

21 

6  46    8.80 

2.1430 

24  14    6.3 

4.847 

21 

8  25    2.87 

1.9758 

18  52  35.1 

9.530 

22 

6  4S  17.32 

2.1404 

24  39  12.1 

4.900 

22 

8  27    1.32 

1.9725 

18  43    0.9 

9.909 

23 

6  60  25.65 

2,1372 

24  34  11.1 

5.073 

23 

8  28  69.57 

1.9092 

18  33  22.0 

9.688 

24 

6  62  33.78 

2.1339 

+24  29    3.3 . 

-5.180 

24 

8  30  57.62 

1.9058 

+18  23  38.3 

-9.708 
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GREENWICH  MEAN  TIME. 


H-"-      jJ^n. 

Var. 
per 
Min. 

Declination. 

Var. 
per 
Min. 

Hour. 

Right 
Asoension. 

Var. 
£in. 

Daolinatlon. 

Var. 

JUNE  5. 

JUNE  7. 

h   m      8 

8 

•      /      // 

ft 

h    m      8 

8 

•  '    f      // 

It 

0 

8  30  57.62 

1.9658 

+18  23  38.3 

-9.768 

0 

10    2  18.18 

1.8591 

+9  17  37.8 

-12.720 

1 

8  32  55.47 

1.96» 

18  13  49.9 

9.845 

1 

10    4    9.70 

1.8582 

9    4  53.2 

12.766 

2 

8  34  53.13 

1.0604 

18    3  56.9 

9.923 

2 

10    6    1.16 

1.8573 

8  52    6.0 

12.800 

3 

8  36  50.60 

1.0563 

17  53  59.2 

9.999 

3 

10    7  52.58 

1.8567 

8  39  16.1 

12.868 

4 

8  38  47.88 

1.9531 

17  43  57.0 

10.074 

4 

10    9  43.96 

1.8560 

8  26  23.6 

12.896 

5 

8  40  44.97 

1.9500 

17  33  50.3 

10.149 

5 

10  11  35.30 

1.8553 

8  13  28.6 

12.938 

6 

8  42  41.88 

1.9469 

17  23  39.1 

10.223 

6 

10  13  26.60 

1.8548 

8    0  31.0 

12.980 

7 

8  44  38.60 

1.9438 

17  13  23.5 

10.298 

7 

10  15  17.87 

1.8543 

7  47  31.0 

13.021 

8 

8  46  35.14 

1.9408 

17    3    3.4 

10.371 

8 

10  17    9.12 

1.8539 

7  34  28.5 

13.062 

9 

8  48  31.49 

1.9378 

16  52  39.0 

10.443 

9 

10  19    0.34 

1.8535 

7  21  23.6 

13.102 

10 

8  50  27.67 

1.9349 

16  42  10.3 

10.513 

10 

10  20  51.54 

1.8533 

7    8  16.3 

13.141 

11 

8  52  23.68 

1.9320 

16  31  37.4 

10.584 

11 

10  22  42.73 

1.8531 

6  56    6.7 

13.178 

12 

8  54  19.51 

1.9291 

16  21    0.2 

10.655 

12 

10  24  33.91 

1.8529 

6  41  54.9 

13.216 

13      8  56  15.17 

1.9263 

16  10  18.8 

10.724 

f 

13 

10  26  25.08 

1.8528 

6  28  40.8 

13.263 

14      8  58  10.67 

1.9236 

15  59  33.3 

10.793 

14 

10  28  16.25 

1.8528 

6  15  24.5 

13.289 

15  1  9    0    6.00 

1.9208 

15  48  43.7 

10.860 

15 

10  30    7.42 

1.8529 

6    2    6.1 

13.325 

16  '  9    2    1.17 

1.9181 

15  37  50.1 

10.928 

16 

10  31  58.60 

1.8531 

5  48  45.5 

13.360 

17'     9    3  56.17 

1.9154 

15  26  62.4 

10.994 

17 

10  33  49.79 

1.8533 

5  35  22.9 

13.394 

18      9    5  51.02 

1.9128 

15  15  50.8 

11.060 

18 

10  35  41.00 

1.8537 

5  21  58.2 

13.428 

19  1  9    7  45.71 

1.9103 

15    4  45.2 

11.125 

19 

10  37  32.23 

1.8540 

5    8  31.5 

13.462 

20      9    9  40.25 

1.9078 

14  53  35.8 

11.189 

20 

10  39  23.48 

1.8544 

4  55    2.8 

13.493 

21  '  9  11  34.65 

1.9054 

14  42  22.5 

11.253 

21 

10  41  14.76 

1.8550 

4  41  32.3 

13.524 

n 

9  13  28.90 

1.9029 

14  31    5.4 

11.317 

22 

10  43    6.08 

1.8556 

4  27  59.9 

13.555 

23 

9  15  23.00 

1.9005 

+14  19  44.5 

1-11.379 

23 

10  44  57.43 

1.8562 

+4  14  25.7 

-13.686 

t 

1 UNE  ( 

5. 

J1 

[JNE  8. 

0 

9  17  16.96 

1.8982 

+14    8  19.9 

-11.441 

0 

10  46  48.82 

1.8569 

+4    0  49.7 

-13.614 

1 

9  19  10.78 

1.8959 

13  56  51.6 

11.502 

1 

10  48  40.26 

1.8578 

3  47  12.0 

13.643 

2      9  21    4.47 

1.8938 

13  45  19.7 

11.562 

2 

10-50  31.75 

1.8587 

3  33  32.5 

13.672 

3 

9  22  58.03 

1.8016 

13  33  44.2 

11.622 

3 

10  52  23.30 

1.8597 

3  19  51.4 

13.698 

4 

9  2^  51.46 

1.8894 

13  22    5.1 

11.681 

4 

10  54  14.91 

1.8607 

3    6    8.7 

13.726 

5 

9  26  44.76 

1.8873 

13  10  22.5 

11.739 

5 

10  56    6.58 

1.8618 

2  52  24.4 

13.762 

6 

9  28  37.94 

1.8853 

12  58  36.4 

11.797 

6 

10  57  58.32 

1.8630 

2  38  38.5 

13.777 

7      9  30  31.00 

1.8834 

12  46  46.9 

11.853 

7 

10  59  50.14 

1.8643 

2  24  51.2 

13.800 

8 

9  32  23.95 

1.8815 

12  34  54.0 

11.910 

8 

11     1  42.03 

1.8656 

2  11    2.6 

13.823 

9 

9  34  16.78 

1.8796 

12  22  57.7 

11.966 

9 

11    3  34.01 

1.8670 

1  57  12.4 

13.847 

10 

9  36    9.50 

1.8778 

12  10  58.1 

12.021 

10 

11    6  26.07 

1.8685 

1  43  20.9 

13.860 

U 

9  38    2.12 

1.8762 

11  58  55.2 

12.075 

11 

11    7  18.23 

1.8702 

1  29  28.1 

13J91 

12 

9  39  54.64 

1.8745 

11  46  49.1 

12.128 

12 

11    9  10.49 

1.8718 

1  15  34.0 

13.912 

13 

9  41  47.06 

1.8729 

11  34  39.8 

12.181 

13 

11  11    2.85 

1.8736 

1    1  38.7 

13.931 

14 

9  43  39.39 

1.8713 

11  22  27.4 

12.233 

14 

11  12  55.32 

1.8754 

0  47  42.3 

13.950 

15 

9  45  31.62 

1.8698 

11  10  11.8 

12.286 

15 

11  14  47.90 

1.8773 

0  33  44.7 

13.968 

16 

9  47  23.76 

1.8683 

10  57  53.1 

12.337 

16 

11  16  40.59 

1.8793 

0  19  46.1 

13.985 

17 

9  49  15.82 

1.8670 

10  45  31.4 

12.387 

17 

11  18  33.41 

1.8813 

+0    5  46.5 

14.003 

18 

9  51    7.80 

1.8657 

10  33    6.7 

12.436 

18 

11  20  26.35 

1.8835 

-0    8  14.2 

14.019 

19 

9  52  59.70 

1.86i4 

10  20  39.1 

12.485 

19 

11  22  19.43 

1.8858 

0  22  15.8 

14.033 

30 

9  54  51.53 

1  863R 

10    8    8.5 

12.534 

20 

11  24  12.64 

1.8880 

0  36  18.2 

14.047 

21 

9  56  43.29 

1.8621 

9  55  35.0 

12.582 

21 

11  26    5.99 

1.8904 

0  50  21.4 

14.061 

22 

9  58  34.98 

1.8610 

9  42  58.7 

12.628 

22 

11  27  59.49 

1.8929 

1    4  25.5 

14.074 

23 

10    0  26.61 

1.8600 

9  30  19.6 

12.674 

23 

11  29  53.14 

1.8955 

1  18  30.3 

14.086 

24 

J 10    2  18.18 
79790*»~ 

1.8591 
1916 

+  9  17  37.8 
-5 

^12.720 

24 

11  31  46.95 

1.8982 

-1  32  35.8 

-14.097 

66 


MOON,  1916. 


GREENWICH  MEAN  TIME. 


Hour. 

Right 
Aaoenston. 

Var. 

Declination. 

Var. 
iSto. 

Hour. 

Rlxbt 
Ascension. 

Var. 

MtO. 

Declination. 

Vtr. 

JUNE  9. 

JUNE  11 

• 

h   m      8 

8 

o          /           /# 

// 

h    m      8 

8 

•     1      tt         »* 
-12  43  10.3    -13  « 

0 

11  31  46.95 

1.8983 

-  1  32  35.8 

-14.097 

0 

13    7  34.78 

2.1387 

1 

11  33  40.92 

1.9000 

1  46  41.9 

14.107 

1 

13    9  42.58 

2.1335 

12  56  33.4 

13  JS 

2 

11  35  35.06 

1.9038 

2    0  48.6 

14.116 

2 

13  11  50.80 

2.1405 

13    9  53.8 

i3.3ie 

3 

11  37  29.37 

1.9060 

2  14  55.8 

14.134 

3 

13  13  59.44 

2.1475 

13  23  11.3 

1SJB7 

4 

11  39  23.85 

1.9090 

2  29    3.5 

14.132 

4 

13  16    8.50 

2.1545 

13  36  25.8 

13JI7 

5 

11  41  18.52 

1.9127 

2  43  11.6 

14.138 

5 

13  18  17.98 

2.1617 

13  49  37.3 

13  JM 

6 

11  43  13.37 

1.9158 

2  57  20.0 

14.143 

6 

13  20  27.90 

2.1689 

14    2  45.7 

13- m 

7 

11  45    8.42 

1.9191 

3  11  28.8 

14.148 

7 

13  22  38.25 

2.1762 

14  15  50.9 

13.09 

8 

11  47    3.66 

1.9223 

3  25  37.8 

14.163 

8 

13  24  49.04 

3.1836 

14  28  52.8 

13.00 

9 

11  48  59.10 

1.9258 

3  39  47.1 

14.156 

9 

13  27    0.28 

2.1911 

14  41  51.2 

12  .M4 

10 

11  50  54.75 

1.9293 

3  53  56.5 

14.157 

10 

13  29  11.97 

3.1986 

14  54  46.1 

12Jfi& 

11 

11  52  50.61 

1.9328 

4    8    5.9 

14.158 

11 

13  31  24.11 

3.3061 

15    7  37.4 

13.88 

12 

11  54  46.69 

1.9306 

4  22  15.4 

14.158 

12 

13  33  36.70 

3.3138 

15  20  24.9 

IS.TBO 

13 

11  56  43.00 

1.9403 

4  36  24.9 

14.158 

13 

13  35  49.76 

3.3215 

15  33    8.6 

12.«« 

14 

11  58  39.53 

1.9441 

4  50  34.3 

14.155 

ft 

13  38    3.28 

2.2293 

15  45  48.4 

12.«» 

15 

12    0  36.29 

1.9480 

5    4  43.5 

14.152 

15 

13  40  17.27 

2.3371 

15  68  24.2     12  seJ 

16 

12    2  33.29 

1.9521 

5  18  52.5 

14.148 

16 

13  42  31.73 

3.3460 

16  10  55.8 

12.492 

17 

12    4  30.54 

1.9663 

5  33     1.2 

14.143 

17 

13  44  46.67 

3.3530 

16  23  23.2 

12  421 

18 

12    6  28.04 

1.9604 

5  47    9.6 

14.138 

18 

13  47    2.09 

3.3610 

16  35  46.3 

12345 

19 

12    8  25.79 

1.9647 

6    1  17.7 

14.131 

19 

13  49  17.99 

3.3691 

16  48    4.9 

12-23 

20 

12  10  23.80 

1.9691 

6  15  25.3 

14.122 

20 

13  51  34.38 

3.3773 

17    0  18.9 

12.195 

21 

12  12  22.08 

1.9736 

6  29  32.3 

14.113 

21 

13  53  51.26 

3.2854 

17  12  28.3     i2.u: 

22 

12  14  20.63 

1.9781 

6  43  38.8 

14.103 

22 

13  56    8.63 

2.2937 

17  24  32.9 

13.096 

23 

12  16  19.45 

1.9827 

-  6  57  44.7 

-14.002 

23 

13  58  26.50 

2.3019 

-17  36  32.6 

-ii.sk 

J 

UNE  1 

0. 

Jl 

INE  12 

• 

0 

12  18  18.55 

1.9874 

-  7  11  49.8 

-14.078 

0 

14    0  44.86 

2.3102 

-17  48  27.3 

-wsm 

1 

12  20  17.94 

1.9023 

7  25  54.1 

14.065 

1 

14    3    3.72 

2.3186 

18    0  16.9 

U.7» 

2 

12  22  17.62 

1.9971 

7  39  57.6 

14.050 

2 

14    5  23.09 

2.3271 

18  12    1.2 

11. 694 

3 

12  24  17.59 

2.0021 

7  54    0.1 

14.034 

3 

14    7  42.97 

2.3355 

18  23  40.2 

11.604 

4 

12  26  17.87 

2.0072 

8    8    1.7 

14.018 

4 

14  10    3.35 

2.3440 

18  35  13.7 

11^ 

5 

12  28  18.45 

2.0123 

8  22    2.2 

13.999 

5 

14  12  24.25 

2.3526 

18  46  41.6 

11.418 

6 

12  30  19.35 

2.0176 

8  36    1.6 

13.980 

6 

14  14  45.66 

2.3611 

18  58    3.9 

11.333 

7 

12  32  20.56 

2.0229 

8  49  59.8 

13.959 

7 

14  17    7.58 

2.3607 

19    9  20.3 

11J34 

8 

12  34  22.10 

2.0283 

9    3  56.7 

13.937 

8 

14  19  30.02 

2.3783 

19  20  30.8 

11.124 

9 

12  36  23.96 

2.0338 

9  17  52.2 

13.913 

9 

14  21  52.98 

3.3869 

19  31  35.2 

11.033 

10 

12  38  26.16 

2.0395 

9  31  46.3 

13.889 

10 

14  24  16.45 

3.3955 

19  42  33.5 

10.9W 

11 

12  40  28.70 

2.0452 

9  45  38.9 

13.864 

11 

14  26  40.44 

3.4043 

19  53  25.5 

XQMl 

12 

12  42  31.58 

2.0509 

9  59  30.0 

13.838 

12 

14  29    4.96 

3.4130 

20    4  11.1 

io.:w 

13 

12  44  34.81 

2.0568 

10  13  19.4 

13.800 

13 

14  31  30.00 

2.4217 

20  14  50.2 

10.S9« 

14 

12  46  38.39 

2.0627 

10  27    7.1 

13.779 

14 

14  33  55.56 

2.4303 

20  25  22.6 

10.483 

15 

12  48  42.33 

2.0688 

10  40  52.9 

13.748 

15 

14  36  21.64 

2.4390 

20  35  48.2 

10.3« 

16 

12  50  46.64 

2.0748 

10  54  36.9 

13.717 

16 

14  38  48.24 

2.4478 

20  46    6.9 

10.353 

17 

12  52  51.31 

2.0810 

11    8  18.9 

13.683 

17 

14  41  15.37 

2.4565 

20  56  18.6 

10.13^ 

18 

12  54  56.36 

2.0873 

11  21  58.8 

13.647 

18 

14  43  43.02 

2.4652 

21    6  23.2 

io.oi« 

19 

12  57    1.79 

2.0937 

11  35  36.5 

13.611 

19 

14  46  11.19 

2.4738 

21  16  20.5 

9.893 

20 

12  59    7.60 

2.1001 

11  49  12.1 

13.574 

20 

14  48  39.88 

2.4825 

21  26  10.4 

9.7M 

21 

13    1  13.80 

2.1066 

12    2  45.1 

13.534 

21 

14  51    9.09 

2.4012 

21  35  52.8 

9.64a 

22 

13    3  20.39 

2.1132 

12  16  16.2 

13.483 

22 

14  53  38.82 

3.4098 

21  45  27.6 

9.511 

23 

13    5  27.38 

2.1199 

12  29  44.5 

13.451 

23 

14  56    9.07 

3.5084 

21  54  54.6 

9.38fi 

24 

I?,    7  34.78 

2.1267 

-12  43  10.3 

-13.408 

24 

14  58  39.83 

3.5170 

-22    4  13.8 

-9.253 

MOON,  1916. 


67 


GREENWICH  MEAN  TIME. 


Hoor. 

Var. 

Declination. 

Var. 
iSln. 

Hour. 

Right 
Asoension. 

Var. 

DeoUnation. 

Var. 

JUNE  13. 

JUNE  15 

• 

h   m      s 

8 

•      /      // 

tf 

h   m      • 

8 

•      t      tt 

tf 

0 

14  58  39.83 

2.5170 

-22    4  13.8 

-4).253 

0 

17    7  45.96 

2.8004 

-26  20  23.4 

-«.827 

I 

15    1  11.11 

2.52M 

22  13  25.0 

0.110 

1 

17  10  34.59 

2.6114 

26  21    6.8 

0.621 

2 

15    3  42.90 

2.5341 

22  22  28.1 

6.963 

2 

17  13  23.33 

2.6182 

26  21  37.9 

0.415 

3 

15    6  15.20 

2.5426 

22  31  22.9 

6.643 

3 

17  16  12.17 

2.6146 

26  21  56.6 

0.200 

4 

15    8  48.01 

2.5510 

22  40    9.3 

8.703 

4 

17  19    1.10 

2.6160 

26  22    3.0  -O.008 

5 

15  11  21.32 

2.5003 

22  48  47.3 

8.661 

5 

17  21  50.09 

2.6170 

26  21  56.9 

40.206 

6 

15  13  55.13 

2.5677 

22  57  16.6 

8.416 

6 

17  24  39.14 

2.8176 

26  21  38.4 

0.412 

7 

15  16  29.44 

2.5750 

23*  5  37.2 

6.270 

7 

17  27  28.23 

2.6184 

26  21    7.5 

0.618 

8 

15  19    4.24 

2.5641 

23  13  49.0 

8.122 

8 

17  30  17.35 

2.8160 

26  20  24.2 

0.620 

9 

15  21  39.53 

2.5022 

23  21  51.8 

7.071 

9 

17  33    6.50 

2.6101 

26  19  28.4 

1.083 

10 

15  24  15.30 

2.0003 

23  29  45.5 

7.816 

10 

17  35  55.64 

2.6100 

26  18  20.2 

1.341 

U 

15  26  51.56 

2.0063 

23  37  30.0 

7.663 

11 

17  38  44.78 

2.6168 

26  16  59.5 

1.446 

12 

15  29  28.29 

2.6102 

23  45    5.1 

7.606 

12 

17  41  33.90 

2.6163 

26  15  26.4 

1.656 

13 

15  32    5.50 

2.6240 

23  52  30.9 

7.380 

13 

17  44  22.98 

2.8176 

26  13  40.9 

1.868 

14 

15  34  43.17 

2.6317 

23  59  47.1 

7.180 

14 

17  47  12.01 

2.8167 

26  11  42.9 

2.060 

15 

15  37  21.30 

2.6393 

24    6  53.6 

7.027 

15 

17  50    0.98 

2.8156 

26    9  32.6 

2.275 

16 

15  39  59.89 

2.6468 

24  13  50.3 

6.863 

16 

17  52  49.88 

2.6143 

26    7    9.9 

2.481 

17 

15  42  38.92 

2.6643 

24  20  37.2 

6.606 

17 

17  55  38.69 

2.6127 

26    4  34.9 

2.686 

U 

15  45  18.40 

2.6616 

24  27  14.1 

6.531 

18 

17  58  27.40 

2.6106 

26    1  47.6 

2.691 

19 

15  47  58.31 

2.6688 

24  33  40.9 

6.361 

19 

18    1  15.99 

2.8088 

25  58  48.0 

3.006 

20 

15  50  38.66 

2.6750 

24  39  57.4 

6.189 

20 

18    4    4.45 

2.8066 

25  55  36.2 

3.206 

21 

15  53  19.42 

2.6628 

24  46    3.6 

6.017 

21 

18    6  52.77 

2.8042 

25  52  12.2 

3.502 

22 

15  56    0.60 

2.6806 

24  51  59.4 

5.843 

22 

18    9  40.95 

2.8016 

25  48  36.0 

3.704 

23 

15  58  42.19 

2.6064 

-24  57  44.7 

-5.667 

23 

18  12  28.96 

2.7086 

-25  44  47.7 

+3.906 

J 

UNE  1 

4. 

Jl 

JNE  16 

• 

0     16    1  24.17 

2.7029 

-25    3  19.4 

-5.480 

0 

18  15  16.80 

2.7057 

-25  40  47.4 

+4.106 

1 

16    4    6.54 

2.7098 

25    8  43.4 

5.300 

1 

18  18    4.44 

2.7024 

25  36  35.0 

4.306 

2 

16    6  49.29 

2.7157 

25  13  56.5 

5.128 

2 

18  20  51.89 

2.7801 

25  32  10.7 

4.504 

3 

16    9  32.42 

2.7216 

25  18  58.7 

4.045 

3 

18  23  39.13 

2.7854 

25  27  34.5 

4.703 

4 

16  12  15.91 

2.7276 

25  23  49.9 

4.761 

4 

18  26  26.14 

2.7816 

25  22  46.4 

4.800 

5 

16  14  59.75 

2.7336 

25  28  30.0 

4.575 

5 

18  29  12.92 

2.7776 

25  17  46.6 

5.004 

6 

16  17  43.94 

2.7303 

25  82  58.9 

4.888 

6 

18  31  59.45 

2.7734 

25  12  35.1 

5.260 

7 

16  20  28.46 

2.7448 

25  37  16.5 

4.199 

7 

18  34  45.73 

2.7691 

25    7  11.9 

5.483 

8 

16  23  13.31 

2.7601 

25  41  22.8 

4.010 

8 

18  37  31.74 

2.7646 

25    1  37.2 

5.678 

9 

16  25  58.47 

2.7552 

25  45  17.7 

3.810 

9 

18  40  17.48 

2.7509 

24  55  51.1 

5.864 

10  j  16  28  43.93 

2.7602 

25  49    1.1 

3.627 

10 

18  43    2.93 

2.7551 

24  49  53.5 

6.054 

11 

16  31  29.69 

2.7650 

25  52  32.9 

3.433 

11 

18  45  48.09 

2.7501 

24  43  44.6 

6.242 

12 

16  34  15.73 

2.7606 

25  55  53.0 

3.238 

12 

18  48  32.94 

2.7446 

24  37  24.5 

6.428 

13 

16  37    2.04 

2.7740 

25  59    1.4 

3.042 

13 

18  51  17.47 

2.7304 

24  30  53.2 

6.613 

14 

16  39  48.61 

2.7783 

26    1  58.0 

2.645 

14 

18  54    1.67 

2.7330 

24  24  10.9 

6.706 

15 

16  42  35.43 

2.7623 

26    4  42.8 

2.647 

15 

18  56  45.54 

2.7283 

24  17  17.7 

6.978 

1« 

16  45  22.49 

2.7862 

26    7  15.6 

2.448 

16 

18  59  29.06 

2.7224 

24  10  13.6 

7.158 

17 

16  48    9.77 

2.7808 

26    9  36.5 

2.246 

17 

19    2  12.23 

2.7166 

24    2  58.7 

7.838 

]& 

16  50  57.26 

2.7032 

26  11  45.3 

2.047 

18 

19    4  55.05 

2.7106 

23  55  33.1 

7.514 

19 

16  53  44.95 

2.7064 

26  13  42.1 

1.846 

19 

19    7  37.50 

2.7043 

23  47  57.0 

7.680 

20 

16  56  32.83 

2.7904 

26  15  26.8 

1.643 

20 

19  10  19.57 

2.6960 

23  40  10.4 

7.863 

21 

16  59  20.88 

2J022 

26  16  59.3 

1.440 

21 

19  13    1.26 

2.6917 

23  32  13.5 

6.034 

n 

17    2    9.09 

2.8048 

26  18  19.6 

1.236 

22 

19  15  42.57 

2.6652 

23  24    6.3 

6.204 

23 

17    4  57.46 

24»73 

26  19  27.6 

1.082 

23 

19  18  23.48 

2.6764 

23  15  49.0 

8.373 

24 

17    7  45.96 

2.8004 

-26  20  23.4 

-0.827 

24 

19  21    3.98 

2.6716 

-23    7  21.6 

+8.530 

MOON,  1916. 


GREENWICH  MEAN  TIME. 


Hoar. 

Rlgbt 
AaocDsloiL 

Var. 

Declination. 

Var. 

Hour. 

Rii;ht 
Awmsion. 

Var. 

Declination. 

JUNE  21. 

JUNE  23 

• 

h   m      1 

8 

•      /      // 

n 

h   m      8 

8 

•           /            /# 

0 

23    4  20.20 

2.0524 

-1  47  26.0 

415.229 

0 

0  40  43.52 

1.9940 

+  9  51    1.7 

1 

23    6  23.25 

2.0483 

1  32  12.6 

15.218 

1 

0  42  43.18 

1.9946 

10    4  29.6 

2 

23    8  26.11 

2.0402 

1  16  59.9 

15.205 

2 

0  44  42.87 

1.9962 

10  17  63.9 

3 

23  10  28.79 

2.0432 

1    1  48.0 

15.191 

3 

0  46  42.60 

1.9950 

10  31  14.6 

4 

23  12  31.29 

2.0408 

0  46  37.0 

15.176 

4 

0  48  42.38 

1.9968 

10  44  31.7 

5 

23  14  33.63 

2.0376 

0  31  26.9 

15.160 

5 

0  50  42.21 

1.9976 

10  57  45.1 

6 

23  16  35.80 

2.0348 

0  16  17.8 

15.143 

6 

0  52  42.09 

1.9985 

11  10  54.7 

7 

23  18  37.81 

2.0323 

-0    1    9.8 

16.124 

7 

0  54  42.03 

1.0994 

11  24    0.5 

8 

23  20  39.67 

2.0297 

+0  13  57.1 

15.106 

8 

0  56  42.02 

2.0004 

11  37    2.4 

9 

23  22  41.37 

2.0272 

0  29    2.8 

15.084 

9 

0  58  42.08 

2.0016 

11  50    0.4 

10 

23  24  42.93 

2.0248 

0  44    7.2 

15.063 

10 

1    0  42.21 

2.0027 

12    2  54.5 

U 

23  26  44.35 

2.0226 

0  59  10.3 

15.039 

11 

1    2  42.40 

2.0038 

12  15  44.6 

12 

23  28  45.64 

2.0204 

1  14  11.9 

15.015 

12 

1    4  42.67 

2.0062 

12  28  30.6 

13 

23  30  46.80 

2.0183 

1  29  12.1 

14.990 

13 

1    6  43.02 

2.0064 

12  41  12.5 

14 

23  32  47.83 

2.0163 

1  44  10.7 

14.963 

14 

1    8  43.44 

2.0078 

12  53  50.3 

15 

23  34  48.75 

2.0143 

1  69    7.7 

14.937 

15 

1  10  43.95 

2.0092 

13    6  23.9 

16 

23  36  49.55 

2  0124 

2  14    3.1 

14.908 

16 

1  12  44.54 

2.0106 

13  18  53.2 

17      23  38  50.24 

2.0107 

2  28  56.7 

14.879 

17 

1  14  45.22 

2.0122 

13  31  18.3 

18     23  40  50.83 

2.0090 

2  43  48.6 

14.849 

18 

1  16  46.00 

2.0138 

13  43  39.0 

19     23  42  51.32 

2.0074 

2  58  38.6 

14.818 

19 

1  18  46.87 

2.0153 

13  55  55.3 

20 

23  44  51.72 

2.0059 

3  13  26.7 

14.785 

20 

1  20  47  84 

2.0170 

14    8    7.1 

21     23  46  52.03 

2.0044 

3  28  12.8 

14.752 

21 

1  22  48.91 

2.0188 

14  20  14.5 

22 

23  48  52.25 

2.0030 

3  42  56.9 

14.718 

22 

1  24  50.09 

2.0206 

14  32  17.4 

23 

23  50  52.39 

2.0018 

+3  57  38.9 

-t-14.682 

23 

1  26  51.37 

2.0223 

+14  44  15.7 

J 

TJNE  2 

2. 

JI 

JNE  24 

• 

0 

23  52  52.46 

2.0006 

+4  12  18.7 

-1-14.645 

0 

1  28  52.76 

2.0241 

+14  56    9.4 

1 

23  54  52.46 

1.9094 

4  26  56.3 

14.608 

1 

1  30  54.26 

2.0260 

15    7  68.4 

2 

23  56  52.39 

1.9983 

4  41  31.7 

14.570 

2 

1  32  55.88 

2.0279 

15  19  42.7 

3 

23  58  52.26 

1.9974 

4  56    4.7 

14.530 

3 

1  34  57.61 

2.0298 

15  31  22.3 

4 

0    0  52.08 

1.9966 

5  10  35.3 

14.<^ 

4 

1  36  59.46 

2.0319 

15  42  57.0 

5 

0    2  51.85 

1.9968 

5  25    3.5 

14.440 

5 

1  39     1.44 

2.0340 

16  54  26.9 

6 

0    4  51.57 

1.9949 

5  39  29.2 

14.407 

6 

1  41    3.54 

2.0361 

16    5  51.9 

7 

0    6  51.24 

1.9943 

5  53  52.3 

14.363 

7 

1  43    5.77 

2.0382 

16  17  12.0 

8 

0    8  50.88 

1.9937 

6    8  12.8 

14.320 

8 

1  45    8.12 

2.0403 

16  28  27.1 

9 

0  10  50.48 

1.9932 

6  22  30.7 

14.275 

9 

1  47  10.60 

2.0425 

16  39  37.1 

10 

0  12  50.06 

1.9928 

6  36  45.8 

14.229 

10 

1  49  13.22 

2.0448 

16  50  42.1 

U 

0  14  49.61 

1.9923 

6  50  58.2 

14.183 

11 

1  51  15.97 

2.0470 

17     1  41.9 

12 

0  16  49.14 

1.9921 

7    5    7.7 

14.134 

12 

1  53  18.86 

2.0403 

17  12  36.6 

13 

0  18  48.66 

1.9918 

7  19  14.3 

14.086 

\i 

1  55  21.89 

2.0516 

17  23  26.1 

14 

0  20  48.16 

1.9917 

7  33  18.0 

14.037 

14 

1  57  25.05 

2.0539 

17  34  10.3 

15 

0  22  47.66 

1.9916 

7  47  18.7 

13.986 

15 

1  59  28.36 

2.0663 

17  44  49.2 

16 

0  24  47.15 

1.9916 

8    1  16.3 

13.035 

16 

2    1  31.81 

2.0588 

17  55  22.8 

17 

0  26  46.65 

1.9917 

8  15  10.9 

13.883 

17 

2    3  36.41 

2.0612 

18    5  50.9 

18 

0  28  46.15 

1.9918 

8  29    2.3 

13.830 

18 

2    5  39.15 

2.0636 

18  16  13.6 

19 

0  30  45.66 

1.9920 

8  42  50.5 

13.777 

19 

2    7  43.04 

2.0661 

18  26  30.9 

20 

0  32  45.19 

1.9923 

8  56  35.5 

13.722 

20 

2    9  47.08 

2.0686 

18  36  42.6 

21 

0  34  44.73 

1.9926 

9  10  17.1 

13.666 

21 

2  11  51.27 

2.0711 

18  46  48.8 

22 

0  36  44.30 

1.9931 

9  23  55.4 

13.610 

22 

2  13  55.61 

2.0736 

18  56  49.4 

23 

0  38  43.90 

1.9935  , 

9  37  30.3 

13.553 

23 

2  16    0.10 

2.0762 

19     6  44.3 

24 

0  40  43.52 

1.9940 

+9  51     1.7 

+13.494 

24 

2  18    4.75 

2.0788 

+19  16  aij.e 
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Right 


Vnr. 


DeoUnatkni. 


Var. 
per 
Hin. 


h  m 
546 
5  49 
5  51 
553 
555 

5  57 

6  0 


6 
6 
6 
6 


2 

4 
6 
8 


6  11 
6  13 
6  15 
6  17 
6  19 
6  22 
6  24 
6  26 
628 
6  30 
6  32 
635 
6  37 

6  39 
6  41 
6  43 
6  45 
6  47 
6  50 
6  52 
6  54 
656 

6  58 

7  0 
7    2 


JUNE  29. 

• 

+26 
26 
26 
26 
26 
26 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

+25 

JUNE  30. 


8 

8 

59.42 

2.2036 

11.59 

2.2021 

23.67 

2.2006 

35.65 

2.1088 

47.53 

2.1972 

59.31 

2.1964 

10.98 

2.1936 

22.54 

2.1917 

33.98 

2.1897 

45.30 

2.1877 

56.50 

2.1867 

7.58 

2.1836 

18.52 

2.1813 

29.33 

2.1790 

40.00 

2.1767 

50.53 

2.1743 

0.91 

2.in8 

11.15 

2.1604 

21.24 

2.1669 

31.18 

2.1643 

40.96 

2.1617 

50.58 

2.1680 

0.03 

2.1562 

9.32 

2.1636 

// 


11  56.9 

10  15.0 

8  25.5 

6  28.6 

4  24.2 

2  12.3 

59  53.0 

57  26.2 

54  52.0 

52  10.4 

49  21.5 

46  25.2 

43  21.6 

40  10.7 

36  52.6 

33  27.2 

29  54.6 

26  14.9 

22  28.0 

18  34.0 

14  32.8 

10  24.6 

6    9.4 

1  47.2 


7 
7 
7 
7 
7 
7 
7 
7 


4 
7 
9 
11 
13 
15 
17 
19 
7  21 
7  23 
7  25 
7  27 
7  30 


18.45 
27.40 
36.18 
44.78 
53.21 
1.45 
9.51 
17.38 
25.06 
32.55 
39.85 
46.96 
53.87 
0.58 
7.09 
13.41 
19.52 
25.42 
31.12 
36.61 
41.90 
46.97 
51.83 
56.49 
0.93 


2.1607 
2.1478 
2.1448 
2.1419 
2.1380 
2.1368 
2.1328 
2.1296 
2.1264 
2.1233 
2.1201 
2.1168 
2.1136 
2.1102 
2.1060 
2.1036 
2.1001 
2.0967 
2.0933 
2.0898 
2.0863 
2.0828 
2.0793 
2.0758 
2.0723 


+24  57  18.0 
24  52  41.9 
24  47  58.9 
24  43  9.0 
24  38  12.3 
24  33  8.8 
24  27  58.6 
24  22  41.6 
24  17  17.9 
24  11  47.6 
24  6  10.7 
24  0  27.2 
23  54  37.2 
23  48  40.7 
23  42  37.7 
23  36  28.3 
23  30  12.6 
23  23  50.5 
23  17  22.1 
23  10  47.4 
23  4  6.6 
22  57  19.6 
22  50  26.4 
22  43  27.2 

+22  36  21.9 


-1.636 
1.762 
1.887 
2.011 
2.136 
2.260 
2.384 
2.608 
2.682 
2.754 
2.877 
2.999 
3.121 
3.242 
3.363 
3.483 
3.603 
3.722 
3.841 
3.960 
4.078 
4.196 
4.312 

-4.428 

-4.644 
4.669 
4.774 
4.888 
5.002 
5.114 
5.227 
5.339 
5.450 
5.560 
5.670 
6.779 
6.888 
5.996 
6.103 
6.209 
6.315 
6.421 
6.526 
6.629 
6.732 
6.835 
6.937 
7.038 

-7.138 


Hoar. 


Rigbt 
Aaoenaion. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


Var. 


DeoUnatlon. 


Var. 

HtQ. 


h  m   8 
7  30  0.93 

7  32  5.16 
7  34  9.17 
7  36  12.97 
7  38  16.55 
7  40  19.91 
7  42  23.06 
7  44  25.99 
7  46  28.71 
7  48  31.21 
7  50  33.49 
7  52  35.55 
7  54  37.39 
7  56  39.02 

7  58  40.43 

8  0  41.62 
8  2  42.60 
8  4  43.36 
8  6  43.90 
8  8  44.23 
8  10  44.35 
8  12  44.25 
8  14  43.94 
8  16  43.42 


8  18 
8  20 
8  22 
8  24 
8  26 
8  28 
8  30 
8  32 
8  34 
8  36 
8  38 
8  40 
8  42 
8  44 
8  46 
8  48 
8  50 
8  51 
8  53 
8  55 
8  57 

8  59 

9  1 
9  3 
9    5 


42.68 
41.73 
40.58 
39.22 
37.65 
35.87 
33.89 
31.71 
29.33 
26.74 
23.96 
20.98 
17.80 
14.43 
10.86 
*  7.11 
3.17 
59.04 
54.73 
50.24 
45.57 
40.72 
35.69 
30.49 
25.12 


JULY  1. 

8 

2.0723 
2.0687 
2.0651 
2.0616 
2.0678 
2.0643 
2.0607 
2.0471 
2.0435 
2.0398 
2.0362 
2.0326 
2.0289 
2.0263 
2.0217 
2.0181 
2.0145 
2.0108 
2.0073 
2.0038 
2.0002 
1.9966 
1.9931 
1.9895 

JULY  2. 

1.9859 
1.9825 
1.9791 
1.9766 
1.9721 
1.9687 
1.9653 
1.9620 
1.9586 
1.9553 
1.9520 
1.9487 
1.9454 
1.9422 
1.0390 
1.9359 
1.9328 
1.9297 
1.9267 
1.9237 
1.9207 
1.9177 
1.9148 
1.9119 
1.9091 


ft 


+22 
22 
22 
22 
22 
21 
21 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 
20 
9 
9 
9 
9 


36  21.9 
29  10.6 
21  53.4 
14  30.3 
7  1.3 
59  26.4 
51  45.8 
43  59.4 
36  7.4 

28  9.7 

20  6.4 

11  57.6 
3  43.2 

55  23.4 
46  58.1 
38  27.5 

29  51.6 

21  10.3 

12  23.8 
3  32.2 

54  35.4 
45  33.4 
36  26.4 
27  14.4 


9  17  57.5 
9  8  35.6 
8  59  8.9 
8  49  37.4 
8  40  1.1 
8  30  20.0 
8  20  34.3 
8  10  43.9 
8  0  49.0 
7  50  49.5 
7  40  45.5 
7  30  37.0 
7  20  24.2 
7  10  7.0 
6  59  45.4 
6  49  19.6 
6  38  49.6 
6  28  15.4 
6  17  37.1 
6  6  54.7 
5  56  8.2 
5  45  17.7 
5  34  23.3 
5  23  25.0 
5  12  22.8 


// 

7.138 
7.238 
7.336 
7.434 
7.633 
7.620 
7.726 
7.830 
7.014 
8.008 
8.101 
8.103 
8.286 
8.376 
8.466 
8.654 
8.643 
8.732 
8.818 
8.003 
8.000 
0.076 
0.168 
-0.241 

-0.323 

0.406 

0.486 

9.565 

9.645 

9.723 

9.801 

9.878 

9.963 

10.029 

10.104 

10.178 

10.250 

10.323 

10.395 

10.465 

10.535 

10.604 

10.673 

10.741 

10.808 

10.874 

10.939 

11.004 

-11.068 


MOON,  1916. 

GREENWICH  MEAN  TIME. 


87 


Hbor. 


Right 
Afloension. 


Var. 
Mta. 


Dedlnation. 


Var. 


b  m 
13  16 
13  18 
13  20 
13  22 
13  24 
13  26 
13  28 
13  30 
13  32 
13  34 
13  36 
13  38 
13  41 
13  43 
13  45 
13  47 
13  49 
13  51 
13  53 
13  56 

13  58 

14  0 
14  2 
14  4 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 


SEPTEMBER  1. 

8  8 

4.70      2.0625 
8.00      2.0576 


11.61 
15.53 
19.76 
24.31 
29.18 
34.38 
39.90 
45.75 
51.93 
58.45 

5.30 
12.49 
20.03 
27.92 
36.16 
44.75 
53.70 

3.00 
12.67 
22.70 
33.09 
43.85 


2.0628 
2.0679 
2.0732 
2.0785 
2.0638 
2.0603 
2.0048 
2.1003 
2.1068 
2.1114 
2.1170 
2.1228 
2.1286 
2.1344 
2.1403 
2.1462 
2.1621 
2.1681 
2.1642 
2.1702 
2.1763 
2.1824 


It 


SEPTEMBER 


6  54.98 

2.1886 

9    6.48 

2.1948 

11  18.35 

2.2010 

13  30.60 

2.2073 

15  43.23 

2.2137 

17  56.24 

2.2199 

20    9.62 

2.2203 

22  23.39 

2.2327 

24  37.54 

2.2301 

26  52.08 

2.2466 

29    7.01 

2.2S20 

31  22.32 

2.2584 

33  38.02 

2.2649 

35  54.11 

2.2714 

38  10.59 

2.2779 

40  27.46 

2.2844 

42  44.72 

2.2909 

45    2.37 

2.2975 

47  20.42 

2.3041 

49  38.86 

2.3106 

51  57.69 

2.3171 

54  16.91 

2.8237 

66  36.53 

2.3303 

58  56.54 

2.3366 

1  16.94 

2.3433 

35 
48 
0 
12 
25 
37 
49 
1 

13 
25 
37 
49 
6  1 
6  13 
6  24 
6  36 
6  48 
6  59 
10 
22 


4 
4 
4 
4 
5 
5 
5 
5 
5 


7 
7 
7 
8 


33 

44 

55 

6 


39.3 
8.5 
34.3 
56.7 
15.6 
31.0 
42.7 
60.7 
55.0 
65.3 
51.7 
44.2 
32.5 
16.6 
56.5 
32.1 
3.2 
29.9 
62.0 
9.4 
22.1 
30.0 
33.1 
31.2 


2. 


8  17  24.2 
8  28  12.1 
8  38  54.8 

8  49  32.1 

9  0  4.1 
9  10  30.6 
9  20  51.6 
9  31  7.0 
9  41  16.7 
9  51  20.6 

20  1  18.6 
20  11  10.6 
20  20  56.6 
20  30  36.5 
20  40  10.1 
20  49  37.5 

20  58  68.5 

21  8  13.0 
21  17  20.9 
21  26  22.2 
21  35  16.8 
21  44    4.6 

21  62  45.5 

22  1  19.4 
-22    9  46.3 


n 

2.613 
2.458 
2.402 
2.344 
2.286 
2.226 
2.164 
2.103 
2.038 
1.973 
1.906 
1.840 
1.770 
1.700 
1.629 
1.656 
1.482 
1.407 
1.320 
1.251 
1.172 
1.092 
1.010 
0.926 

0.841 
0.755 
0.667 
0.578 
0.488 
0.396 
0.303 
0.209 
0.U3 
0.016 
9.917 
9.817 
9.716 
9.613 
9.508 
9.403 
9.296 
9.187 
9.077 
8.966 
8.853 
8.739 
8.623 
8.507 
8.388 


Hoar. 


Right 
Ascension. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IS 

19 

20 

21 

22 

23 

24 


Var. 

)«• 
[in. 


Dedination. 


Var. 


SEPTEMBER  3. 


h 
15 
15 
15 
15 


m 
1 
3 
5 
8 


16  10 
15  13 
15  15 
15  17 
15  20 
15  22 
15  25 
15  27 
15  29 
15  32 
15  34 
15  37 
15  39 
15  42 
15  44 
15  46 
15  49 
15  51 
15  54 
15  56 

15  59 

16  1 
16  4 
16  6 
16  9 
16  11 
16  14 
16  16 
16  19 
16  21 
16  24 
16  27 
16  29 
16  32 
16  34 
16  37 
16  39 
16  42 
16  44 
16  47 
16  50 
16  52 
16  55 

16  57 

17  0 


16.94 
37.73 
58.91 
20.48 
42.43 

4.77 
27.50 
50.61 
14.11 
37.99 

2.24 
26.87 
51.87 
17.25 
42.99 

9.10 
35.67 

2.41 
29.60 
57.14 
25.04 
53.28 
21.87 
60.79 


2.3433 
2.3498 
2.3563 
2.3627 
2.3691 
2.3756 
2.3820 
2.3884 
2.3948 
2.4011 
2.4073 
2.4136 
2.4198 
2.4260 
2.4321 
2.4382 
2.4443 
2.4503 
2.4661 
2.4620 
2.4678 
2.4736 
2.4793 
2.4848 


tt 


-22  9 
22  18 
22  26 
22  34 
22  42 
22  60 

22  57 

23  5 
23  12 
23  20 
23  27 
23  34 
23  41 
23  48 

23  54 

24  1 
24  7 
24  14 
24  20 
24  26 
24  31 
24  37 
24  43 

-24  48 


46.3 

6.0 

18.5 

23.7 

21.5 

11.8 

54.6 

29.7 

57.1 

16.7 

28.4 

32.1 

27.8 

15.4 

54.7 

25.7 

48.4 

2.6 

8.3 

5.4 

53.8 

33.4 

4.2 

26.1 


SEPTEMBER  4. 


20.05 

2.4904 

49.64 

2.4959 

19.56 

2.6013 

49.80 

2.5066 

20.35 

2.5118 

51.22 

2.5170 

22.39 

2.5220 

53.86 

2.5209 

25.62 

2.5318 

57.68 

2.5367 

30.02 

2.5413 

2.63 

2.5458 

35.52 

2.5504 

8.68 

2.5548 

42.09 

2.5589 

15.75 

2.5631 

49.66 

2.6672 

23.81 

2.5711 

58.19 

2.5749 

32.80 

2.5787 

7.63 

2.5823 

42.67 

2.5857 

17.91 

2.5890 

53.35 

2.5923 

28.98 

2.5953 

-24  53  39.1 

24  58  43.0 
26    3  37.8 

25  8  23.4 
25  12  69.7 
25  17  26.7 
25  21  44.3 
25  25  52.4 
25  29  51.0 
25  33  40.0 
25  37  19.4 
25  40  49.1 
25  44  9.0 
25  47  19.0 
25  50  19.2 
25  53  9.4 
25  55  49.7 

25  58  19.9 

26  0  39.9 
26  2  49.8 
26  4  49.5 
26  6  39.0 
26  8  18r2 
26  9  47.0 
■26  11    5.5 


It 

-8.888 
8.268 
8.148 
8.025 
7.901 
7.776 
7.649 
7.621 
7.392 
7.261 
7.128 
6.996 
6.861 
6.724 
6.686 
6.448 
6.308 
6.166 
6.023 
5.879 
6.733 
5.687 
6.439 

h6.291 

-5.141 
4.989 
4.837 
4.683 
4.528 
4.372 
4.214 
4.056 
3.897 
3.737 
3.576 
3.413 
3.249 
3.085 
2.920 
2.754 
2.588 
2.418 
2.249 
2.080 
1.910 
1.739 
1.567 
1.394 

-1.222 
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GREENWICH  MEAN  TIME. 


Hoar. 

Right 
Aaceiakm. 

Var. 
jSin. 

DedlnatloD. 

Var. 
iSto. 

Hour. 

Right 
Ascension. 

Var. 

Declination. 

Var. 
£ta. 

SEPTEMBER  17. 

SEPTEMBER  19. 

h    m      8 

8 

•      /      /t 

tf 

h   m      8 

8 

•      /      tf 

tt 

0 

4    8  24.53 

2.3898 

+25    6    1.6 

+4.116 

0 

5  56    7.30 

2.2066 

+25  51  31.7 

-2.150 

1 

'  4  10  40.12 

1 

2.3600 

25  10    4.6 

3.983 

1 

5  58  19.62 

3.2042 

25  49  19.0 

2.274 

2 

4  12  55.73 

2.2602 

25  13  59.6 

3.851 

2 

6    0  31.80 

2.2018 

25  46  58.8 

2.398 

3 

4  15  11.34 

3.3603 

25  17  46.7 

3.718 

3 

6    2  43.83 

2.1903 

25  44  31.3 

2.520 

4 

■  4  17  26.96 

2.2603 

25  21  25.8 

3J>85 

4 

6    4  55.71 

2.1967 

25  41  56.4 

2.643 

5 

4  19  42.58 

2.2603 

25  24  56.9 

3.452 

5 

6    7    7.43 

3.1940 

25  39  14.2 

2.764 

6 

4  21  58.20 

2.3603 

25  28  20.0 

3.318 

6 

6    9  18.99 

3.1914 

25  36  24.7 

2.886 

7 

4  24  13.81 

3.3602 

25  31  35.1 

3.185 

7 

6  11  30.40 

2.1R8R 

25  33  27.9 

ZJO07 

8 

4  26  29.42 

2.2600 

25  34  42.2 

3.052 

8 

6  13  41.64 

2.1860 

25  30  23.9 

3.128 

9 

4  28  45.01 

2.2608 

25  37  41.3 

2.919 

9 

6  15  52.72 

2.1833 

25  27  12.6 

3.248 

10 

4  31    0.59 

2.2506 

25  40  32.5 

2.787 

10 

6  18    3.63 

2.1804 

25  23  54.2 

3.367 

11 

4  33  16.15 

2.2502 

25  43  15.7 

2.653 

11 

6  20  14.37 

2.1776 

25  20  28.6 

3.486 

12 

4  35  31.69 

2.2588 

25  45  50.9 

2.520 

12 

6  22  24.94 

2.1748 

25  16  55.9 

3.604 

13 

4  37  47.21 

2.3683 

25  48  18.1 

2.387 

13 

6  24  35.34 

2.1718 

25  13  16.1 

3.723 

14 

4  40    2.69 

2.2678 

25  50  37.3 

2.254 

14 

6  26  45.56 

2.1680 

25    9  29.2 

3.840 

15 

'   4  42  18.14 

2.2573 

25  52  48.6 

2.122 

15 

6  28  55.61 

2.1660 

25    5  35.3 

3.957 

16 

1   4  44  33.56 

2.2567 

25  54  51.9 

1.988 

16 

6  31    5.48 

2.1630 

25    1  34.4 

4.073 

17 

4  46  48.94 

2.2650 

25  56  47.2 

1.855 

17 

6  33  15.17 

2.1599 

24  57  26.5 

4.189 

18 

4  49    4.27 

2.2552 

25  58  34.5 

1.723 

18 

6  35  24.67 

2.1568 

24  53  11.7 

4.304 

19 

4  51  19.56 

2.2544 

26    0  13.9 

1.591 

19 

6  37  33.99 

2.1538 

24  48  50.0 

4.419 

20 

4  53  34.80 

2.3536 

26    1  45.4 

1.458 

20 

6  39  43.12 

2.1507 

24  44  21.4 

4.533 

21 

4  55  49.99 

3.3527 

26    3    8.9 

1.326 

21 

6  41  52.07 

2.1476 

24  39  46.0 

4.648 

22 

4  58    5.12 

2.2517 

26    4  24.5 

1.194 

22 

6  44    0.83 

2.1444 

24  35    3.7 

4.761 

23 

5    0  20.19 
SEP1 

2.3506 

PEMBE 

+26    5  32.2 
:R  18. 

•f  1.063 

23 

6  46    9.40 
SEPT 

2.1412 
EMBEl 

+24  30  14.7 
El  20. 

-4.873 

0 

5    2  35.19 

3.3405 

+26    6  32.0 

+0.931 

0 

6  48  17.77 

2.1379 

+24  25  19.0 

--4.984 

1 

5    4  50.13 

3.3483 

26    7  23.9 

0.799 

1 

6  50  25.95 

2.1348 

24  20  16.6 

5.006 

2 

5    7    4.99 

3.3471 

26    8    7.9 

0.668 

2 

6  52  33.94 

2.1315 

24  15    7.5 

6.207 

3 

5    9  19.78 

3.3450 

26    8  44.0 

0.636 

3 

6  54  41.73 

2.1283 

24    9  51.8 

6.317 

4 

5  11  34.50 

3.3446 

26    9  12.2 

0.406 

4 

6  56  49.33 

2.1249 

24    4  29.5 

5.426 

5 

5  13  49.13 

3.3432 

26    9  32.6 

0.275 

5 

6  58  56.72 

2.1216 

23  59    0.7 

6.535 

6 

5  16    3.68 

2.2418 

26    9  45.2 

0.144 

6 

7    1    3.92 

2.1183 

23  53  25.3 

6.643 

7 

5  18  18.14 

2.2403 

26    9  49.9 

+0.013 

7 

7    3  10.92 

2.1160 

23  47  43.5 

6.751 

8 

5  20  32.51 

2.2387 

26    9  46.8 

-0.117 

8 

7    5  17.72 

2.1117 

23  41  55.2 

6.858 

9 

5  22  46.78 

2.2371 

26    9  35.9 

0.246 

9 

7    7  24.32 

2.1083 

23  36    0.5 

5.964 

10 

5  25    0.96 

2.3364 

26    9  17.3 

0.876 

10 

7    9  30.72 

2.1049 

23  29  59.5 

6.070 

U 

5  27  15.03 

3.3337 

26    8  50.9 

0.504 

11 

7  11  36.91 

3.1015 

23  23  52.1 

6.176 

12 

5  29  29.00 

3.3319 

26    8  16.8 

0.633 

12 

7  13  42.90 

2.0081 

23  17  38.4 

6.280 

13 

5  31  42.86 

3.3301 

26    7  35.0 

0.761 

13 

7  15  48.68 

2.0947 

23  11  18.5 

6.383 

14 

5  33  56.61 

3.3282 

26    6  45.5 

0.880 

14 

7  17  54.26 

2.0013 

23    4  52.4 

6.487 

15 

5  36  10.24 

2.2363 

26    5  48.3 

1.018 

15 

7  19  59.64 

2.0879 

22  58  20.1 

6.590 

16 

5  38  23.76 

2.2243 

26    4  43.4 

1.145 

16 

7  22    4.81 

2.0845 

22  51  41.6 

6.003 

17 

5  40  37.16 

2.2223 

26    3  30.9 

1.272 

17 

7  24    9.78 

2.0811 

22  44  57.0 

6.793 

18 

5  42  50.43 

2.2302 

26    2  10.8 

1.398 

18 

7  26  14.54 

2.0777 

22  38    6.4 

6.893 

19 

5  45    3.58 

2.2181 

26    0  43.1 

1.524 

19 

7  28  19.10 

2.0743 

22  31    9.8 

6.993 

20 

5  47  16.60 

2.2158 

25  59    7.9 

1.650 

20 

7  30  23.45 

2.0708 

22  24    7.2 

7.093 

21 

5  49  29.48 

2.2135 

25  57  25.1 

1.776 

21 

7  32  27.59 

2.0673 

22  16  58.6 

7.193 

22 

5  51  42.22 

2.2113 

25  55  34.8 

1.901 

22 

7  34  31.53 

2.0639 

22    9  44.1 

7.291 

23 

5  53  54.83 

2.2090 

25  53  37.0 

2.036 

23 

7  36  35.26 

2.0605 

22    2  23.7 

7.388 

24 

5  56    7.30 

2.3066 

+25  51  31.7 

-2.160 

24 

7  38  38.79 

2.0571 

+21  54  57.6 

-7.483 
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Hour. 


Right 
AaoensioD. 


Var. 


Deellnatlon. 


f 


0 
1 

0 

tt 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 

1 

2 

3 

4 

5 

6 

7 

S 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

n 
u 


OCTOBER 

h   m       s  9 

17  48  38.37  2.M81 

17  51  13.64  3.5876 

17  53  48.87  2.6808 

17  56  24.06  3.6801 

17  58  59.20  3.6852 

18  1  34.28  3.5841 
18  4  9.29  2.5839 
18  6  44.23  2.6817 
18  9  19.09  2.6808 
18  11  53.86  2.5788 
18  14  28.54  2.5771 
18  17  3.11  2.6753 
18  19  37.57  2.6733 

18  22  11.91  2JS713 

18  24  46.13  2.6603 

18  27  20.22  2.6070 

18  29  54.17  2.6047 

18  32  27.98  2.6023 

18  35     1.64  2.5607 

18  37  35.14  2.5570 

18  40      8.48  2.6543 

18  42  41.66  2.5515 

18  45  14.66  2.6485 

18  47  47.48  2.5454 

OCTOBER 

18  50  20.11  3.6433 

18  52  52.55  2.6301 

18  55  24.80  2.6368 

18  57  56.84  2.6323 

19  0  28.68  2.6288 
19  3  0.30  2.6253 
19     5  31.71  2.6217 

19    8    2.90  2.6170 

19  10  33.86  2.5141 

19  13  4.59  2.5108 
19  15  35.09  j  2.6063 
19  18  5.35  I  2.6023 
19  20  35.36  I  2.4082 

19  23     5.13  2.4041 

19  25  34.65  2.4800 

19  28     3.92  2.4857 

19  30  32.93  2.4814 

19  33     1.69  2.4771 

19  35  30.18  3.4726 

19  37  58.40  2.4682 

19  40  26.36  2.4638 

19  42  54.05  2.4603 

19  45  21.47  3.4547 

'  19  47  48.61  2.4500 

19  50  15.47  2.4454 


3. 


tf 


-25  50  4.4 
25  47  57.8 
25  45  40.8 

25  43  13.5 

25  40  35.8 

25  37  47.8 
25  34  49.6 
25  31  41.0 

25  28  22.2 

25  24  53.2 

25  21  14.0 

25  17  24.6 

25  13  25.0 

25  9  15.3 

25  4  55.5 

25  0  25.7 

24  55  45.9 

24  50  56.1 

24  45  56.3 

24  40  46.7 

24  35  27.2 

24  29  57.9 

24  24  18.9 

-24  18  30.1 

4. 

-24  12  31.7 

24  6  23.7 

24  0  6.1 

23  53  39.0 

23  47  2.4 

23  40  16.4 

23  33  21.1 

23  26  16.5 

23  19  2.8 

23  11  39.9 

23  4  7.9 

22  56  26.8 

22  48  36.8 

22  40  37.9 

22  32  30.2 

22  24  13.7 

22  15  48.5 

22  7  14.7 

21  58  32.3 

21  49  41.5 

21  40  42.3 

21  31  34.8 

21  22  19.0 

21  12  55.1 

-21  3  23.1 


Var. 
£iri. 


tf 


-1-2.033 
2.107 
2.360 
2.642 
2.714 
2.885 
3.057 
3.228 
3.808 
ZM» 
3.738 
3.008 
4.078 
4.346 
4.413 
4.680 
4.747 
4.013 
5.078 
5.243 
5.407 
6.600 
5.782 

-1-6.803 


+6.063 
6.213 
6.373 
6.631 
6.688 
6.844 
6.000 
7.153 
7.305 
7.458 
7.600 
7.769 
7.008 
8.065 
8.202 
8.348 
8.402 
8.635 
8.777 
8.017 
0.066 
9.194 
9.331 
9.466 

-1^.600 


Hour. 


Right 
Ascension. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Var. 


Dedlnation. 


Var. 
M&, 


h  m 
19  50 
19  52 
19  55 

19  57 

20  0 
20  2 
20  4 
20  7 
20  9 
20  12 
20  14 
20  16 
20  19 
20  21 
20  24 
20  26 
20  28 
20  31 
20  33 
20  35 
20  38 
20  40 
20  42 
20  45 

20  47 
20  49 
20  52 
20  54 
20  56 

20  59 

21  1 
21  3 
21  6 
21  8 
21  10 
21  12 
21  15 
21  17 
21  19 
21  22 
21  24 
21  26 
21  28 
21  31 
21  33 
21  35 
21  37 
21  39 
21  42 


OCTOBER 

s 
15.47 
42.06 


5. 


8.36 
34.38 

0.12 
25.58 
50.75 
15.63 
40.23 

4.54 
28.55 
52.27 
15.71 
38.86 

1.72 
24.29 
46.56 

8.55 
30.25 
51.66 
12.78 
33.62 
54.17 
14.43 


s 
2.4454 

3.4408 
3.4360 
3.4313 
3.4367 
8.4319 
3.4171 
3.4133 
3.4076 
3.4037 
3J978 
3.3030 
3.3883 
3.8834 
3.3786 
3.3737 
3.3688 
3.3641 
3.8603 
3.3644 
3.3407 
3.3440 
3.3401 
3.3363 


// 


f/ 


-21  3  23.1 
20  53  43.1 
20  43  55.1 
20  33  59.3 
20  23  55.7 
20  13  44.4 
20  3  25.5 
9  52  59.1 
9  42  25.2 
9  31  44.0 
9  20  55.5 
9  9  59.9 
8  58  57.1 
8  47  47.3 
8  36  30.6 
8  25  7.1 
8  13  36.8 
8  1  59.9 
7  50  16.4 
7  38  26.4 
7  26  30.0 
7  14  27.3 
7  2  18.4 
6  50    3.4 


OCTOBER  6 


34.41 

3.3307 

54.11 

3.3260 

13.53 

2.3213 

32.66 

3.3166 

51.52 

2.3120 

10.10 

2.3074 

28.41 

2.3020 

46.45 

2.2084 

4.22 

2.2038 

21.71 

2.2893 

38.94 

2.2860 

55.91 

2.2806 

12.61 

2.2762 

29.05 

3.2no 

45.24 

2.2677 

1.17 

2.3634 

16.85 

2.2693 

32.28 

2.2563 

47.47 

3.3511 

2.41 

3.3470 

17.11 

3.3430 

31.57 

2.2391 

45.80 

2.2353 

59.80 

2.2313 

13.56 

2.2275 

6  37  42.4 

6  25  15.5 

6  12  42.7 

6  0  4.1 

5  47  19.9 

5  34  30.1 

5  21  34.8 

5  8  34.2 

4  55  28.3 

4  42  17.2 

4  29  0.9 

4  15  39.7 

2  13.5 

13  48  42.5 

3  35  6.8 

3  21  26.5 

3  7  41.7 

12  53  52.4 

2  39  58.7 

2  26  0.8 

2  11  58.8 

1  57  52.7 

1  43  42.6 

1  29  28.6 

1  15  10.8 


-9.600 
9.733 
9.866 
9.906 
10.124 
10.353 
10.378 
10.603 
10.636 
10.748 
10.868 
10.987 
11.106 
11.331 
11.836 
11.448 
11.660 
11.670 
11.779 
11.887 
11.903 
13.007 
13.100 
M-13.300 


•1-13.300 
13.408 
13.605 
13.000 
13.788 
13.876 
13.066 
13.064 
18.143 
13.338 
13.318 
13.306 
13.477 
13.666 
13.633 
13.700 
13.784 
13.868 
13.030 
13.990 
14.068 
14.136 
14.201 
14.366 

M-14.338 
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GREENWICH  MEAN  TIME. 


Hoar. 

Bight 
Aaecostai. 

V«r. 
Mta. 

DedinAtlon. 

Var. 
£Sa. 

Hour. 

Right 
ABoenslon. 

Var. 
MM. 

DecUnatkm. 

Var. 

OCTOBER  11. 

OCTOBER  13. 

h   m      8 

8 

•       in 

tt 

h    m       8 

s 

•      1      tt 

II 

0 

1    7  59.34 

a.l590 

+12  37  84.9 

•l>18.291 

0 

2  53  44.78 

3.2643 

+21  26  51.2 

•h8J94 

1 

1  10    8.57 

3.1548 

12  50  60.0 

13.213 

1 

2  56    0.09 

2.2601 

21  35  11.2 

8.271 

2 

1  12  17.91 

a.lM7 

13    4    0.5 

13.135 

2 

2  58  15.51 

2.2679 

21  43  23.7 

8.147 

3 

1  14  27.37 

a.l686 

13  17    6.2 

13.055 

3 

3    0  31.04 

2.2607 

21  51  28.8 

8.023 

4 

1  16  36.94 

2.1(MM 

13  80    7.1 

12.074 

4 

3    2  46.67 

2.9014 

21  59  26.4 

7.898 

5 

1  18  46.62 

3.1623 

13  43    3.1 

12.892 

5 

8    5    2.41 

2.2033 

22    7  16.5 

7.773 

6 

1  20  56.42 

3.1043 

13  55  54.1 

12.808 

6 

3    7  18.25 

2.2048 

22  14  59.1 

7.040 

7 

1  23    6.34 

3.10M 

14    8  40.0 

12.723 

7 

3    9  34.19 

2.2605 

22  22  34.0 

7JS19 

8 

1  25  16.39 

3.1686 

14  21  20.8 

12.038 

8 

3  11  50.23 

2.2081 

22  30    1.4 

7.393 

9 

1  27  26.56 

3.1706 

14  33  56.5 

12.551 

9 

3  14    6.36 

2.2007 

22  37  21.1 

7.905 

10 

1  29  36.85 

3.1736 

14  46  26.9 

12.403 

10 

3  16  22.69 

2.2713 

22  44  33.2 

7.137 

U 

1  31  47.26 

3.1746 

14  58  52.0 

12.373 

U 

3  18  38.91 

2.2727 

22  51  37.5 

7i)08 

12 

1  33  57.80 

3.1768 

16  11  11.7 

12.283 

12 

3  20  55.31 

2.2741 

22  58  34.1 

0.879 

13 

1  36    8.47 

3.1789 

16  23  26.0 

12.103 

13 

3  23  11.80 

2.2755 

23    5  23.0 

0.740 

U 

1  38  19.27 

3.1810 

15  35  34.8 

13.100 

14 

3  25  28.37 

2.2708 

23  12    4.0 

0.018 

15 

1  40  30.19 

3.1832 

15  47  38.0 

13.000 

15 

3  27  45.01 

2J780 

23  18  37.2 

0.488 

16 

1  42  41.25 

3.1853 

16  59  35.5 

11.011 

16 

3  30    1.73 

2.2793 

23  25    2.5 

0.357 

17 

1  44  52.43 

3.1875 

16  11  27.3 

11.810 

17 

3  32  18.62 

2.2804 

23  31  20.0 

0.230 

18 

1  47    3.75 

3.1808 

16  23  13.4 

11.720 

18 

3  34  35.38 

2.2816 

23  37  29.6 

0.004 

19 

1  49  15.20 

3.1030 

16  34  53.7 

11.022 

19 

3  36  52.31 

2.2827 

23  43  81.3 

5.902 

20 

1  51  26.79 

3.1043 

16  46  28.0 

11.523 

20 

3  39    9.30 

2.2836 

23  49  25.0 

5.828 

21 

1  53  38.51 

3.1004 

16  57  56.4 

11.423 

21 

3  41  26.34 

2.2845 

23  55  10.7 

5.606 

22 

1  55  50.36 

3.1080 

17    9  18.8 

11.323 

22 

8  43  43.44 

2.2855 

24    0  48.5 

5.568 

23 

1  58    2.34 
OC 

3.3006 

rOBEF 

+17  20  35.2 
112. 

■1-11.222 

23 

3  46    0.60 
OCT 

2.2863 

OBER 

+24    6  18.3 
14. 

-h5.430 

0 

2    0  14.46 

3.3033 

+17  81  46.4 

•t-11.118 

0 

3  48  17.80 

2.2871 

+24  11  40.0 

<f5.t96 

1 

2    2  26.72 

3.3064 

17  42  49.4 

11.015 

1 

3  50  35.05 

2.2878 

24  16  53.7 

5.102 

2 

2    4  39.11 

3.3070 

17  53  47.2 

10.011 

2 

3  52  52.34 

2.2885 

24  21  59.4 

5.028 

3 

2    6  51.63 

3.3006 

18    4  38.7 

10.806 

3 

3  55    9.67 

2.2891 

24  26  57.0 

4^03 

4 

2    9    4.29 

3.3131 

18  15  23.8 

10.008 

4 

3  57  27.03 

2.2890 

24  31  46.5 

4.758 

5 

2  11  17.08 

3.3143 

18  26    2.5 

10.502 

6 

3  59  44.42 

2.2001 

24  36  27.9 

4.023 

6 

2  13  30.00 

3.3106 

18  36  34.8 

10.483 

6 

4    2    1.84 

2.2005 

24  41    1.2 

4.488 

7 

2  15  43.06 

3.3188 

18  47    0.5 

10.374 

7 

4    4  19.28 

2.2908 

24  45  26.4 

4.353 

8 

2  17  56.26 

3.3310 

18  57  19.7 

10.204 

8 

4    6  36.74 

2.2911 

24  49  43.5 

4.217 

9 

2  20    9.58 

3.2233 

19    7  32.2 

10.153 

9 

4    8  54.21 

2.2913 

24  53  52.4 

4.081 

10 

2  22  23.04 

3.3364 

19  17  38.1 

10.043 

10 

4  11  11.70 

2.2915 

24  57  53.2 

3.945 

11 

2  24  36.63 

3.2270 

19  27  37.2 

9.038 

11 

4  13  29.19 

2.2910 

25    1  45.8 

3.808 

12 

2  26  50.35 

2.2208 

19  37  29.5 

0.815 

12 

4  15  46.69 

2.2917 

25    5  30.3 

3.078 

13 

2  29    4.20 

2.2319 

19  47  15.0 

0.701 

13 

4  18    4.19 

2.2910 

25    9    6.6 

3.538 

14 

2  31  18.18 

2.2341 

19  66  53.6 

0.580 

14 

4  20  21.68 

2.2914 

25  12  34.8 

3.402 

15 

2  33  32.29 

2.2302 

20    6  25.3 

9.470 

16 

4  22  39.16 

2.2912 

25  15  54.8 

3J05 

16 

2  35  46.52 

2.2383 

20  15  50.0 

0.353 

16 

4  24  56.62 

2.2909 

25  19    6.6 

3.128 

17 

2  38    0.88 

2.2408 

20  25    7.7 

0.380 

17 

4  27  14.07 

2.2907 

25  22  10.2 

2.003 

18 

2  40  15.36 

2.2423 

20  34  18.3 

0.118 

18 

4  29  31.50 

2.2903 

25  25    5.7 

2.867 

19 

2  42  29.96 

2JM44 

20  43  21.8 

8.908 

19 

4  31  48.90 

2.2898 

25  27  53.0 

2.720 

20 

2  44  44.69 

2.2404 

20  52  18.1 

8.870 

20 

4  34    6.27 

2.2803 

25  30  32.1 

2.584 

21 

2  46  59.53 

2.2484 

21    1    7.3 

8.750 

21 

4  36  23.61 

2.3887 

25  33    3.1 

2.448 

22 

2  49  14.50 

2.2504 

21    9  49.2 

8.038 

22 

4  38  40.91 

2.2879 

25  35  25.9 

2.312 

23 

2  51  29.58 

2.2523 

21  18  23.9 

8.517 

23 

4  40  58.16 

2.2872 

25  37  40.5 

2.170 

24 

2  53  44.78 

2.2543 

+21  26  51.2 

•1-  8.394 

24 

4  43  15.37 

2.2804 

+25  39  47.0 

-1-2.040 

79790**—1916- 
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GREENWICH  MEAN  TIME, 


Hoar. 

Right 
Ascension. 

Var. 

Declination. 

Var. 

Hour. 

Right 
Ascension. 

Var. 

Declination. 

Var. 

OCTOBER  16. 

OCTOBER  17. 

h   m      8 

s 

m       t        *t 

// 

h   m      8 

s 

m       t        tt 

// 

0 

4  43  16.87 

3.28M 

+26  39  47.0 

•l>3.040 

0 

6  30  60.18 

3.1747 

+24  46  28.6 

-4.098 

1 

4  46  32.63 

3.3856 

26  41  46.3 

1.004 

1 

6  33    0.66 

3.1713 

24  42  19.1 

4.214 

2 

4  47  49.63 

3.3846 

26  43  36.6 

1.760 

2 

6  36  10.72 

3.1676 

24  38    2.8 

4.329 

3 

4  60    6.68 

3.3836 

26  46  17.6 

1.634 

3 

6  37  20.67 

3.1641 

24  33  39.6 

4.443 

4 

4  62  23.66 

3.3835 

26  46  61.6 

1.408 

4 

6  39  30.41 

3.1606 

24  29    9.6 

4.557 

5 

4  64  40.68 

3.3813 

26  48  17.4 

1.363 

6 

6  41  39.93 

3.1568 

24  24  32.8 

4.670 

6 

4  66  67.42 

3.3801 

26  49  35.1 

1.338 

6 

6  43  49.23 

3.1533 

24  19  49.2 

4.783 

7 

4  69  14.19 

3.3788 

26  60  44.7 

1.003 

7 

6  46  68.32 

3.1407 

24  14  58.9 

4J94 

8 

6    1  30.88 

3.3774 

26  51  46.3 

0.050 

8 

6  48    7.19 

3.1460 

24  10    1.9 

5.005 

9 

6    3  47.48 

3.3750 

26  62  39.8 

0.835 

9 

6  60  16.84 

3.1433 

24    4  58.3 

5.U5 

10 

6    6    3.99 

3.3744 

26  63  26.3 

0.601 

10 

6  62  24.26 

3.1385 

23  69  48.1 

5.235 

11 

6    8  20.41 

3.373B 

26  64    2.7 

0.657 

11 

6  64  32.46 

3.1348 

23  64  31.3 

5.334 

12 

6  10  36.74 

3.3713 

26  64  32.1 

0.433 

12 

6  66  40.44 

3.1811 

23  49    8.0 

5.443 

13 

6  12  62.97 

3.3606 

26  64  63.6 

0.300 

13 

6  68  48.19 

3.1378 

23  43  38.2 

5J50 

14 

6  16    9.09 

3.3678 

25  65    6.9 

0.158 

14 

7    0  66.72 

3.1336 

23  38    2.0 

5.657 

16 

6  17  25.10 

3.3650 

26  65  12.4 

+0.035 

16 

7    3    3.02 

3.1108 

23  32  19.4 

5.763 

16 

6  19  41.00 

3.3641 

25  66    9.9 

-0.106 

16 

7    6  10.10 

3.1161 

23  26  30.5 

5.866 

17 

6  21  66.79 

3.3633 

26  64  69.6 

0.330 

17 

7    7  16.96 

3.1133 

23  20  35.3 

5.973 

18 

6  24  12.46 

3.3601 

26  64  41.2 

0.371 

18 

7    9  23.67 

3.1084 

23  14  33.7 

6.078 

19 

6  26  28.00 

3.3580 

25  64  15.0 

0.503 

19 

7  11  29.96 

3.1047 

23    8  26.9 

6.181 

20 

6  28  43.42 

3.3550 

26  63  41.0 

0.633 

20 

7  13  36.13 

3.1008 

23    2  12.0 

6.283 

21 

5  30  68.71 

3.3537 

26  62  69.1 

0.763 

21 

7  15  42.06 

3.0070 

22  65  51.9 

6.386 

22 

6  33  13.86 

3.3514 

26  62    9.4 

0.803 

22 

7  17  47.77 

3.0033 

22  49  25.7 

6.4S8 

23 

6  36  28.88 

3.3401 

+26  61  11.9 

-1.038 

23 

7  19  63.26 

3.0803 

+22  42  63.4 

-6 .588 

OC 

rOBEP 

I  16. 

OCT 

OBER 

18. 

0 

6  37  43.76 

3.3467 

+26  60    6.7 

-1.153 

0 

7  21  68.49 

3.0855 

+22  36  15.1 

-6.688 

1 

6  39  68.48 

3.3443 

26  48  63.7 

1.381 

1 

7  24    3.61 

3.0818 

22  29  30.8 

6.7SS 

2 

6  42  13.06 

3.3418 

26  47  33.0 

1.408 

2 

7  26    8.30 

3.0770 

22  22  40.6 

6.886 

3 

6  44  27.49 

3.3303 

26  46    4.7 

1.536 

3 

7  28  12.86 

3.0741 

22  15  44.6 

6.083 

4 

6  46  41.76 

3.3366 

26  44  28.7 

1.664 

4 

7  30  17.19 

3.07Q8 

22    8  42.6 

7.081 

5 

6  48  66.88 

3.3330 

25  42  45.0 

1.701 

6 

7  32  21.29 

3.0664 

22    1  34.8 

7.178 

6 

6  61    9.83 

3.3313 

25  40  63.8 

1.017 

6 

7  34  25.16 

3.0637 

21  64  21.3 

7.273 

7 

6  63  23.62 

3.3384 

25  38  55.0 

3.043 

7 

7  36  28.81 

3.0580 

21  47    2.0 

7.360 

8 

6  66  37.24 

3.3356 

25  36  48.7 

3.168 

8 

7  38  32.23 

3.0553 

21  39  37.0 

7.463 

9 

6  67  60.69 

3.3338 

25  34  34.8 

3.303 

9 

7  40  35.43 

3.0514 

21  32    6.4 

7.557 

10 

6    0    3.97 

3.3108 

25  32  13.5 

3.418 

10 

7  42  38.40 

3.0477 

21  24  30.2 

7.649 

11 

6    2  17.07 

3.3168 

25  29  44.7 

3.543 

11 

7  44  41.15 

3.0430 

21  16  48.6 

7.742 

12 

6    4  29.99 

3.3138 

26  27    8.5 

3.665 

12 

7  46  43.67 

3.0403 

21    9    1.2 

7.833 

13 

6    6  42.73 

3.3108 

25  24  24.9 

3.788 

13 

7  48  46.97 

3.0364 

21    1    8.5 

7S2i 

14 

6    8  66.29 

3.3078 

25  21  34.0 

3.000 

14 

7  50  48.04 

3.0338 

20  63  10.3 

8.014 

16 

6  11    7.66 

3.3046 

25  18  35.8 
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21  38  30.4 
21  47  5.9 

21  55  33.7 

22  3  53.9 
22  12  6.3 
22  20  10.8 
22  28  7.4 
22  35  55.9 
22  43  36.2 
22  51  8.3 

22  58  32.1 

23  5  47.5 
-23  12  54.4 


OCTOBER  28. 


40.09 

9.65 
39.55 

9.77 
40.32 
11.19 
42.37 
13.86 
45.66 
17.75 
50.14 
22.81 
55.75 
28.97 

2.46 
36.21 
10.21 
44.46 
18.94 
53.65 
28.59 

3.74 
39.10 
14.66 
60.41 


2.4898 
2.4966 
2.6010 
2.6064 
2.6118 
2J»71 
2.6223 
2.6274 
2J324 
2.6373 
2.6422 
2.6468 
2M\Z 
2.6660 
2.6603 
2.6046 
2.6068 
2.6728 
2.6766 
2.6804 
2JS41 
2.6876 
2.8010 
2.6043 
2.5974 


-23  19  62.7 
23  26  42.4 
23  33  23.3 
23  39  55.4 
23  46  18.6 
23  52  32.8 

23  58  38.0 

24  4  34.1 
24  10  21.0 
24  15  58.6 
24  21  26.8 
24  26  45.6 
24  31  55.0 
24  36  54.8 
24  41  45.0 
24  46  25.5 
24  50  56.2 
24  55  17.2 

24  59  28.3 

25  3  29.5 

25  7  20.7 

26  11  1.9 
25  14  33.0 
25  17  54.0 

-25  21    4.8 


ft 

-9.987 
9.828 
9.718 
9.006 
9.402 
9.378 
0.361 
9.143 
9.033 
8.901 
8.778 
8.064 
8.628 
8.400 
8.373 
8.141 
8.000 
7.876 
7.740 
7.608 
7.466 
7.337 
7.186 

-7.043 

-6.900 
6.766 
6.608 
6.461 
6.312 
6.162 
6.011 
6.868 
6.704 
6.648 
6.802 
5.236 
6.077 
4.017 
4.766 
4.603 
4.431 
4.268 
4.108 
3.937 
3.770 
3.608 
3.434 
3.266 

-3.006 


Hour. 


Right 
Aacension. 


0 

1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h  m 
16  30 
16  33 
16  36 
16  38 
16  41 
16  43 
16  40 
16  49 
16  51 
16  54 
16  56 

16  59 

17  2 
17  4 
17  7 
17  10 
17  12 
17  15 
17  17 
17  20 
17  23 
17  25 
17  28 
17  31 


17  33 
17  36 
17  38 
17  41 
17  44 
17  46 
17  49 
17  52 
17  54 
17  57 

17  59 

18  2 
18  5 
18  7 
18  10 
18  13 
18  15 
18  18 
18  20 
18  23 
18  26 
18  28 
18  31 
18  33 
18  36 


8 

60.41 
26.35 

2.46 
38.74 
15.17 
51.76 
28.49 

5.35 
42.34 
19.44 
56.65 
33.96 
11.36 
48.84 
26.39 

4.00 
41.66 
19.37 
57.11 
34.88 
12.67 
50.46 
28.26 

6.04 

0C1 

43.81 
21.54 
59.24 
36.89 
14.49 
52.02 
29.47 

6.85 
44.14 
21.33 
58.41 
35.38 
12.22 
48.93 
25.50 

1.92 
38.19 
14.30 
50.23 
25.99 

1.56 
36.94 
12.13 
47.11 
21.87 


Var. 
£ii. 

Declination. 

Var. 

)BER 

29. 

8 

•     /      // 

tt 

2.6974 

-25  21    4.8 

-3.006 

3.6004 

25  24    5.4 

2.024 

3.0033 

25  26  55.7 

2.753 

3.6050 

25  29  35.8 

2.682 

3.6066 

25  32    5.5 

2.408 

3.6110 

25  34  24.8 

2.236 

3.6133 

25  36  33.8 

2.063 

3.6164 

25  38  32.3 

1.888 

3.6174 

25  40  20.3 

1.713 

3.6193 

25  41  57.8 

1.638 

3.6310 

25  43  24.8 

1.363 

3.6336 

25  44  41.3 

1.187 

3.6340 

25  45  47.2 

1.010 

3.6353 

25  46  42.5 

0.833 

3.0363 

25  47  27.2 

0.657 

3.6373 

25  48    1.3 

0.479 

3.6381 

25  48  24.7 

0.302 

3.6388 

25  48  37.5 

-0.124 

3.6393 

25  48  39.6 

40.063 

3.6307 

25  48  31.1 

0.231 

3.6398 

25  48  11.9 

0.408 

3.6399 

25  47  42.1 

0.586 

3.6398 

25  47    1.6 

0.764 

2.6296 

)BER 

-25  46  10.4 
30. 

+0.042 

2.6292 

-25  45    8.6 

-l>1.119 

2.6286 

25  43  56.1 

1.297 

2.6279 

25  42  33.0 

1.474 

2.6271 

25  40  59.2 

1.652 

2.0261 

25  39  14.8 

1.828 

2.6248 

25  37  19.8 

2.004 

2.6236 

25  35  14.3 

2.180 

2.6223 

25  32  58.2 

2.356 

2.6207 

25  30  31.6 

2.532 

2.6189 

25  27  54.4 

2.706 

2.6171 

25  25    6.7 

2.882 

2.6151 

25  22    8.6 

3.055 

2.6129 

25  19    0.1 

3.228 

2.6107 

25  15  41.2 

3.402 

2.6083 

25  12  11.9 

3.574 

2.6068 

25    8  32.3 

3.746 

2.6032 

25    4  42.4 

3.917 

2.0003 

25    0  42.3 

4.067 

2.6974 

24  56  32.0 

4.256 

2.6044 

24  52  11.6 

4.425 

2.6013 

24  47  41.0 

4.603 

2.6882 

24  43    0.4 

4.760 

2.5848 

24  38    9.8 

4.026 

2.5812 

24  33    9.3 

5.002 

2.5n6 

-24  27  58.8 

+5.267 
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Hour. 

Right 
Ascension. 

V«r. 
Mm. 

Declination. 

Var. 

Hour. 

Right 
Ascension. 

Var. 
Min. 

Declination. 

Vir. 

OCTOBER  31. 

NOVEMBER  2. 

h   m      8 

s 

•     t       tt 

// 

h    m      s 

s 

•      /      // 

n 

0 

18  36  21.87 

2.6776 

-24  27  58.8 

+  5.257 

0 

20  34  32.83 

2.8321 

-17  28  39.2 

Hxm 

1 

18  38  56.41 

2.5738 

24  22  38.5 

5.420 

1 

20  36  52.59 

2.3265 

17  16  54.8 

11.788 

2 

18  41  30.73 

2.6701 

24  17    8.4 

5.683 

2 

20  39  12.01 

2.3210 

17    5    4.6 

IIJKS 

8 

18  44    4.82 

2.6662 

24  11  28.6 

6.743 

3 

20  41  31.11 

2.3167 

16  53    8.6 

11.M1 

4 

18  46  38.67 

2.6622 

24    5  39.2 

5.904 

4 

20  43  49.89 

2.3103 

16  41    6.9 

13.075 

5 

18  49  12.28 

2.6681 

23  59  40.1 

6.064 

5 

20  46    8.34 

2.3048 

16  28  59.6 

13.168 

6 

18  51  45.64 

2.6638 

23  53  31.5 

6.223 

6 

20  48  26.47 

2.2906 

16  16  46.8 

12.258 

7 

18  54  18.74 

2.6405 

23  47  13.4 

6.880 

7 

20  50  44.28 

2.2042 

16    4  28.6 

1SJ4S 

8 

18  56  51.58 

2.5452 

23  40  45.9 

6.636 

8 

20  53    1.77 

2.2R88 

15  52    5.0 

12.437 

9 

18  59  24.16 

2.5406 

23  34    9.1 

6.691 

9 

20  55  18.94 

2.2836 

15  39  36.2 

13.533 

10 

19    1  56.47 

2.5362 

23  27  23.0 

6.845 

10 

20  57  35.80 

2.2784 

15  27    2.3 

13.808 

11 

19    4  28.50 

2.6316 

23  20  27.7 

6.998 

11 

20  59  52.35 

2.2733 

15  14  23.3 

12.601 

12 

19    7    0.26 

2.6269 

23  13  23.2 

7.150 

12 

21    2    8.59 

2.2682 

15     1  39.4 

12.771 

13 

19    9  31.73 

2.5221 

23    6    9.7 

7.300 

13 

21    4  24.53 

2.2631 

14  48  50.6 

12.8U 

14 

19  12    2.91 

2.6173 

22  58  47.2 

7.449 

14 

21    6  40.16 

2.2680 

14  35  57.1 

12.931 

16 

19  14  33.80 

2.6124 

22  51  15.8 

7.597 

15 

21    8  55.49 

2.2630 

14  22  58.9 

13.008 

16 

19  17    4.40 

2.6075 

22  43  35.6 

7.743 

16 

21  11  10.52 

2.2481 

14    9  56.1 

13.084 

17 

19  19  34.70 

2.5024 

22  35  46.6 

7.888 

17 

21  13  25.26 

2.2432 

13  56  48.8 

13.U8 

18 

19  22    4.69 

2.4073 

22  27  49.0 

8.033 

18 

21  15  39.70 

2.2383 

13  43  37.1 

13.333 

19 

19  24  34.37 

2.4922 

22  19  42.7 

8.176 

19 

21  17  53.86 

2.2337 

13  30  21.0 

13.303 

20 

19  27    3.75 

2.4870 

22  11  27.9 

8.317 

20 

21  20    7.74 

2.2280 

13  17    0.7 

18J73 

21 

19  29  32.81 

2.4818 

22    3    4.7 

8.457 

21 

21  22  21.33 

2.2242 

13    3  36.3 

13.441 

22 

19  32    1.56 

2.4765 

21  54  33.1 

8.596 

22 

21  24  34.64 

2.2196 

12  50    7.8 

13.508 

23 

19  34  29.99 

2.47il 

-21  45  53.2 

+  8.733 

23 

21  26  47.68 

2.2160 

-12  36  35.4 

+13.573 

NO^ 

iTEMBE 

:ri. 

NOV 

EM6E1 

R  3. 

0 

19  36  58.09 

2.4657 

-21  37    5.1 

+  8.869 

0 

21  29    0.44 

2.2105 

-12  22  59.1 

+13.637 

1 

19  39  25.87 

2.4603 

21  28    8.9 

9.003 

1 

21  31  12.94 

2.2061 

12    9  19.0 

13.608 

2 

19  41  53.32 

2.4548 

21  19    4.7 

9.136 

2 

21  33  25.17 

2.2017 

11  55  35.3 

13.7» 

3 

19  44  20.45 

2.4«M 

21    9  52.6 

9.268 

3 

21  35  37.14 

2.1973 

11  41  47.9 

13.819 

4 

19  46  47.25 

2.4439 

21    0  32.6 

9.398 

4 

21  37  48.85 

2.1931 

11  27  57.0 

13.8n 

5 

19  49  13.72 

2.4384 

20  51    4.8 

9.528 

5 

21  40    0.31 

2.1889 

11  14    2.7 

13.933 

6 

19  51  39.86 

2.4328 

20  41  29.3 

9.654 

6 

21  42  11.52 

2.1848 

11    0    5.0 

13.960 

7 

19  54    5.66 

2.4273 

20  31  46.3 

9.780 

7 

21  44  22.48 

2.1807 

10  46    4.0 

14.043 

8 

19  56  31.13 

2.4218 

20  21  55.7 

9.905 

8 

21  46  33.20 

2.1767 

10  31  59.9 

14.004 

9 

19  58  66.27 

2.4162 

20  11  57.7 

10.028 

9 

21  48  43.68 

2.1727 

10  17  52.7 

14.144 

10 

20    1  21.07 

2.4105 

20    1  52.4 

10.148 

10 

21  50  53.92 

2.1688 

10    3  42.6 

14.193 

11 

20    3  45.53 

2.4048 

19  51  39.9 

10.268 

11 

21  53    3.94 

2.1661 

9  49  29.5 

14J42 

12 

20    6    9.65 

2.3992 

19  41  20.2 

10.387 

12 

21  55  13.73 

2.1613 

9  35  13.6 

14.388 

13 

20    8  33.43 

2.3936 

19  30  53.5 

10.503 

13 

21  57  23.30 

2.1577 

9  20  55.0 

14.333 

14 

20  10  56.88 

2.3880 

19  20  19.8 

10.619 

14 

21  59  32.65 

2.1541 

9    6  33.7 

14.376 

15 

20  13  19.99 

2.3823 

19    9  39.2 

10.733 

15 

22    1  41.79 

2.1506 

8  52    9.9 

14.418 

16 

20  15  42.76 

2J767 

18  58  51.8 

10.846 

16 

22    3  50.72 

2.1471 

8  37  43.5 

14.450 

17 

20  18    5.19 

2.3711 

18  47  57.7 

10.957 

17 

22    5  59.44 

2.1437 

8  23  14.8 

14.498 

18 

20  20  27.29 

2.3655 

18  36  57.0 

11.066 

18 

22    8    7.96 

2.1403 

8    8  43.8 

14.536 

19 

20  22  49.05 

2.3508 

18  25  49.8 

11.173 

19 

22  10  16.28 

2.1371 

7  54  10.6 

14.573 

20 

20  25  10.47 

2.3543 

18  14  36.2 

11.280 

20 

22  12  24.41 

2.1839 

7  39  35.1 

14.608 

21 

20  27  31.56 

2.3488 

18    3  16.2 

11.385 

21 

22  14  32.35 

2.1306 

7  24  67.6 

14.64S 

22 

20  29  62.32 

2.3432 

17  51  50.0 

11.488 

22 

22  16  40.11 

2.1278 

7  10  18.1 

14.674 

23 

20  32  12.74 

2.3376 

17  40  17.6 

11.590 

23 

22  18  47.68 

2J248 

6  65  36.7 

14.705 

24 

20  34  32.83 

2J»21 

-17  28  39.2 

-1-11.690 

24 

22  20  55.08 

2.1219 

-  6  40  53.5 

+14.734 
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Right 
Asoeosion. 


V«r. 
Hta. 


Declination. 


Var. 


Hour. 


Right 
A4oension. 


Var. 


Declination. 


Var. 
£n. 


h  m 
22  20 
22  23 
22  25 
22  27 
22  29 
22  31 
22  33 
22  35 
22  37 
22  39 
22  42 
22  44 
22  46 
22  48 
22  50 
22  52 
22  54 
22  56 

22  58 

23  0 


NOVEMBER  4. 


-6  40 
6  26 
6  11 
5  56 


23 
23 
23 
23 


2 

4 
7 
9 


• 

s 

55.08 

3.1819 

2.31 

3.1191 

9.37 

3.1168 

16.27 

3.1137 

23.01 

3.1111 

29.60 

3.1086 

36.04 

3.1003 

42.34 

3.1038 

48.49 

3.1014 

54.51 

3.0003 

0.40 

3.0973 

6.17 

3.0961 

11.81 

3.0930 

17.38 

3.0911 

22.74 

3.0893 

28.04 

3.0876 

33.24 

3.0858 

38.34 

3.0843 

43.35 

3.0837 

48.26 

3.0811 

53.08 

3.0798 

57.83 

3.0786 

2.50 

3.0773 

7.09 

3.0700 

If 


5 
5 
5 
4 
4 
4 
4 


3 
2 
2 
2 
2 
1 
1 
1 
1 
-0 


41 
26 
12 
57 
42 
27 
12 
3  57 
3  42 
3  27 
12 
57 
42 
27 
12 
57 
42 
27 
12 
57 


23  11 
23  13 
23  15 
23  17 
23  19 
23  21 
23  23 
23  25 
23  27 
23  29 
23  31 
23  33 
23  36 
23  38 
23  40 
23  42 
23  44 
23  46 
23  48 
23  50 
23  52 
23  54 
23  56 
23  58 
0    0 


NOVEMBER  5. 

-0  42 

0  27 

-0  11 

+0    3 


11.62 

3.0749 

16.08 

3.0739 

20.49 

2/mo 

24.84 

3.0731 

29.14 

3.0718 

33.39 

3.0705 

37.60 

3.0608 

41.77 

3.0003 

45.91 

3.0687 

50.01 

3.0683 

54.09 

3.0678 

58.15 

3.0676 

2.20 

3.0673 

6.23 

3.0673 

10.26 

3.0671 

14.28 

3.0670 

18.30 

3.0671 

22.33 

3.0673 

26.37 

3.0674 

30.42 

3.0676 

34.48 

3.0679 

38.57 

2Ma 

42.68 

3.0688 

46.82 

3.0093 

50.99 

3.0698 

0 
0 
0 

1 
1 
1 
1 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 


18 
33 
48 

3 
18 
33 
47 

2 
17 
32 
47 

2 
17 
32 
46 

1 

16 
4  31 

4  45 

5  0 
+5  15 


53.5 

8.6 

22.0 

33.9 

44.3 

53.2 

0.9 

7.3 

12.6 

16.8 

20.0 

22.2 

23.6 

24.2 

24.2 

23.6 

22.5 

20.9 

18.9 

16.6 

14.2 

11.6 

8.9 

6.3 

3.7 

1.3 

59.2 

2.5 

3.9 

4.7 

5.0 

4.7 

3.7 

1.9 

59.2 

55.6 

50.9 

45.2 

38.3 

30.1 

20.7 

9.8 

57.5 

43.7 

28.2 

11.0 

52.1 

31.4 

8.7 


t0 

-1-14.734 
14.763 
14.789 
14.814 
14.839 
14J63 
14.883 
14.908 
14.931 
14.938 
14.965 
14.970 
14.983 
14.995 
15.005 
15.014 
15.033 
15J030 
15.086 
15.089 
15.043 
15.044 
15.044 

hl-15JM3 

•1-15.043 
15.038 
15.033 
15.036 
15.018 
15.009 
15.000 
14.989 
14.977 
14.963 
14.»«8 
14.931 
14.913 
14.895 
14.874 
14.853 
14.831 
14.807 
14.783 
14.756 
14.738 
14.600 
14.670 
14.638 

•1-14.005 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


m 

0 

2 

4 

7 

9 

11 

13 

15 

17 

19 

21 

23 

25 

27 

29 

81 

34 

36 

38 

40 

42 

44 

46 


048 


NOVEMBER  6. 

8  S  • 

50.99  3.0608  +  5 

55.20  3.0706  5 

59.45  3.0713  5 

3.74  3.0719  5 

8.08  3.0738  6 

12.47  3.0736  6 

16.91  3.0746  6 

21.41  3.0756  6 

25.98  3.0767  7 

30.61  3.0778  7 

35.31  3.0790  7 

40.09  9.0808  7 

44.94  3.0815  8 

49.87  3.0838  8 

54.88  3.0843  8 
59.98  3.0858  8 

5.17  3.0878  9 

10.45  3.0888  9 

15.82  3.0908  9 

21.29  3.0931  9 

26.87  3.0938  9 

32.55  3.0966  10 

38.34  3.0973  10 

44.23  3.0993  +10 

NOVEMBER  7. 


// 


tf 


15  8.7 
29  44.0 

44  17.3 

58  48.5 
13  17.4 
27  44.1 
42  8.4 
56  30.3 
10  49.7 

25  6.5 
39  20.7 
53  32.1 

7  40.8 
21  46.6 
35  49.5 
49  49.4 

3  46.2 
17  39.8 
31  30.2 

45  17.3 

59  1.1 
12  41.5 

26  18.3 
39  51.6 


0  50  50.24 
0  52  56.37 
0  55  2.61 
0  57    8.97 

0  59  15.46 

1  1  22.08 
1  3  28.83 
1  5  35.71 
1  7  42.72 
1  9  49.86 
1  11  57.15 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


14  4.57 
16  12.13 
18  19.84 
20  27.69 
22  35.69 
24  43.85 
26  52.15 
29  0.60 
31  9.21 
33  17.97 
35  26.89 
37  35.97 
39  45.21 


1  41  54.61 


3.1013 
3.1031 
3.1050 
3.1071 
3.1093 
3.1114 
3.1136 
3.1158 
3.1179 
3.1303 
3.1336 
3.1348 
3.1373 
3.1397 
3.1331 
3.1847 
3.1373 
3.1396 
3.1433 
3.1448 
3.1473 
3.1500 
3.1537 
3.1553 
3.1580 


+10  53  21.2 
11  6  47.1 
11  20  9.2 
11  33  27.5 
11  46  41.8 

11  59  52.1 

12  12  58.4 
12  26  0.5 
12  38  58.4 

12  51  52.1 

13  4  41.4 
13  17  26.3 
13  30  6.8 
13  42  42.7 

13  55  14.0 

14  7  40.6 
14  20  2.4 
14  32  19.5 
14  44  31.6 

14  56  38.8 

15  8  41.1 
15  20  38.2 
15  32  30.2 
15  44  17.0 

+15  55  58.5 


14.606 
14.573 
14.538 
14.501 
14.463 
14.435 
14.385 
14.344 
14.303 
14.358 
14.313 
14.168 
14.131 
14.073 
14.033 
13.973 
18.930 
13.807 
U.813 
13.758 
13.702 
18.643 
18.584 
M-13.534 

hl8.463 
18.400 
13.337 
13.373 
13.305 
13.138 
13.070 
18.000 
13.930 
13.858 
13.785 
12.713 
13.637 
12.660 
13.483 
13.403 
13.324 
13.243 
13.161 
13.079 
11.995 
11.909 
11.833 
11.736 

41.648 
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MOON,  1916. 


GREENWICH  MEAN  TIME. 


Hour. 

Right 
Afloenslon. 

Var. 

Decllnatk)n. 

Var. 

MbQ. 

Hour. 

Right 
Ascension. 

Var. 

mi. 

Declination. 

ViT. 

Min. 

NOVEMBER  8. 

NOVEMBER  10. 

h    m      8 

8 

•      /      // 

ft 

h    m      8 

8 

•      /      #« 

It 

0 

1  41  54.61 

2.1680 

+15  55  58.5 

-1-11.648 

0 

3  28  33.80 

2.2781 

+23  14  51.4 

+4J16 

1 

1  44    4.17 

3.1607 

16    7  34.7 

11.558 

1 

3  30  50.54 

2.2796 

23  21    6.5 

6.188 

2 

1  46  13.89 

3.1634 

16  19    5.5 

11.468 

2 

3  33    7.37 

2.2813 

23  27  13.9 

6i)68 

3 

1  48  23.78 

3.1662 

16  30  30.8 

11^76 

3 

3  35  24.30 

2.2830 

23  33  13.5 

5.928 

4 

1  50  33.83 

3.1688 

16  41  50.6 

11.283 

4 

3  37  41.33 

2.2845 

23  39    5.2 

5.797 

5 

1  52  44.04 

3.1716 

16  53    4.8 

11.190 

5 

3  39  58.44 

2.2850 

23  44  49.1 

5.667 

6 

1  54  54.42 

3.1744 

17    4  13.4 

11.096 

6 

3  42  15.64 

2.2873 

23  50  25.2 

6J35 

7 

1  57    4.97 

3.1773 

17  15  16.3 

11.000 

7 

3  44  32.92 

2.2886 

23  55  53.3 

5.403 

8 

1  59  15.68 

3.1790 

17  26  13.4 

10.903 

8 

3  46  50.27 

2.2808 

24    1  13.5 

5X1 

9 

2    1  26.56 

3.1827 

17  37    4.6 

10.805 

9 

3  49    7.70 

2.2011 

24    6  25.8 

5.138 

10 

2    3  37.60 

2.1854 

17  47  50.0 

10.707 

10 

3  51  25.20 

3.3923 

24  11  30.1 

5.005 

11 

2    5  48.81 

2.1883 

17  58  29.4 

10.607 

11 

3  53  42.76 

3.3933 

24  16  26.4 

4.872 

12 

2    8    0.19 

2.1011 

18    9    2.8 

10.507 

12 

3  56    0.39 

3.3048 

24  21  14.7 

4.738 

13 

2  10  11.74 

2.1038 

18  19  30.2 

10.405 

13 

3  58  18.07 

3.3053 

24  25  55.0 

4.804 

14 

2  12  23.45 

2.1066 

18  29  51.4 

10.302 

14 

4    0  35.81 

3.3060 

24  30  27.2 

4.470 

15 

2  14  35.33 

2.1903 

18  40    6.4 

10.198 

15 

4    2  53.59 

3.3068 

24  34  51.4 

4.336 

16 

2  16  47.37 

2.2021 

18  50  15.2 

10.004 

16 

4    5  11.42 

2.307S 

24  39    7.5 

4.301 

17 

2  18  59.58 

2.2040 

19    0  17.7 

0.988 

17 

4    7  29.29 

3.3081 

24  43  15.5 

4.066 

18 

2  21  11.96 

2.2077 

19  10  13.8 

9.882 

18 

4    9  47.19 

3.3986 

24  47  15.4 

3.930 

19 

2  23  24.50 

2.2104 

19  20    3.5 

9.774 

19 

4  12    5.12 

8.3991 

24  51    7.1 

3.795 

20 

2  25  37.21 

2.2132 

19  29  46.7 

9.666 

20 

4  14  23.08 

2.2995 

24  54  50.8 

3.660 

21 

2  27  50.08 

2.2158 

19  39  23.4 

9.558 

21 

4  16  41.06 

2.2098 

24  58  26.3 

3.533 

22 

2  30    3.11 

2.2185 

19  48  53.6 

9.448 

22 

4  18  59.06 

2.3001 

25    1  53.6 

3J88 

23 

2  32  16.30 

2.2213 

+19  58  17.1 

•1-9.336 

23 

4  21  17.07 

2.3002 

+25    5  12.8 

•K3.252 

NO^ 

^MBE 

}R  9. 

NOV] 

SM6EI 

til. 

0 

2  34  29.66 

2.2240 

+20    7  33.9 

-1-9.224 

0 

4  23  35.08 

2.8001 

+25    8  23.8 

-^3.115 

1 

2  36  43.18 

2.2266 

20  16  44.0 

9.112 

1 

4  25  53.10 

2.3003 

25  11  26.6 

2.979 

2 

2  38  56.85 

2.2303 

20  25  47.3 

8.998 

2 

4  28  11.12 

2.3008 

25  14  21.3 

2.843 

3 

2  41  10.68 

3.2318 

20  34  43.8 

8.884 

3 

4  30  29.13 

2.3001 

25  17    7.8 

2.707 

4 

2  43  24.66 

3.2343 

20  43  33.4 

8.768 

4 

4  32  47.13 

3.2090 

25  19  46.1 

2.570 

5 

2  45  38.79 

2.2308 

20  52  16.0 

8.653 

5 

4  35    5.12 

2.2096 

25  22  16.2 

2.434 

6 

2  47  53.08 

2.2304 

21    0  51.7 

8.537 

6 

4  37  23.08 

2.2992 

25  24  38.2 

2.298 

7 

2  50    7.52 

2.2410 

21    9  20.4 

8.419 

7 

4  39  41.02 

2.2988 

25  26  52.0 

2.163 

8 

2  52  22.11 

2.2443 

21  17  42.0 

8.301 

8 

4  41  58.93 

2.2082 

25  28  57.6 

2.03S 

9 

2  54  36.84 

2.2468 

21  25  56.5 

8.182 

9 

4  44  16.80 

2.2076 

25  30  55.0 

1.888 

10 

2  56  51.72 

2.2492 

21  34    3.8 

8.062 

10 

4  46  34.63 

2.2068 

25  32  44.2 

1.753 

11 

2  59    6.74 

2.2515 

21  42    3.9 

7.942 

11 

4  48  52.42 

2.2061 

25  34  25.3 

1.617 

12 

3    1  21.90 

2.2538 

21  49  56.8 

7.821 

12 

4  51  10.16 

2.2062 

25  35  58.2 

1.480 

13 

3    3  37.20 

2.2561 

21  57  42.4 

7.608 

13 

4  53  27.84 

2.2043 

25  37  22.9 

1.344 

14 

3    5  52.63 

2,2683 

22    5  20.6 

7.676 

14 

4  55  45.47 

2.2038 

25  38  39.5 

1J09 

15 

3    8    8.20 

2.2606 

22  12  51.5 

7.453 

15 

4  58    3.03 

2.2931 

25  39  48.0 

1.073 

16 

3  10  23.90 

2.2627 

22  20  15.0 

7.320 

16 

5    0  20.52 

3.3900 

25  40  48.3 

0.9S8 

17 

3  12  39.72 

2.2648 

22  27  81.0 

7.204 

17 

5    2  37.94 

3.3897 

25  41  40.5 

0.803 

18 

3  14  55.67 

2.3668 

22  34  39.5 

7.079 

18 

5    4  55.28 

3.3883 

25  42  24.6 

0.668 

19 

3  17  11.74 

3.3688 

22  41  40.5 

6.953 

19 

5    7  12.53 

3.3868 

25  43    0.6 

0.533 

20 

3  19  27.93 

3.2708 

22  48  33.9 

6.827 

20 

5    9  29.70 

3.3864 

25  43  28.6 

0.399 

21 

3  21  44.23 

3.3736 

22  55  19.7 

6.701 

21 

5  11  46.78 

3.3838 

25  43  48.5 

0.264 

22 

3  24    0.64 

2.2745 

23    1  58.0 

6.574 

22 

5  14    3.76 

3.2833 

25  44    0.3 

-M).130 

23 

3  26  17.17 

2.2763 

23    8  28.6 

6.445 

23 

5  16  20.64 

3.3806 

25  44    4.1 

-0.003 

24 

3  28  33.80 

2.2781 

+23  14  51.4 

■h  6.316 

24 

5  18  37.42 

2.3787 

+25  43  59.9 

-0.137 

MOON,  1916. 
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GREENWICH  MEAN  TIME. 


Hour. 

Richt 
AaosQSioii. 

V«r. 

mi. 

DecUnaUoa. 

Var. 

Hour. 

Right 
Aaoeosion. 

V«r. 

Dedlnatkm. 

Var. 

NOVEMBER  12. 

NOVEMBER  14. 

h    m      8 

• 

•     #       // 

It 

h    m      8 

8 

•     It* 

n 

0 

5  18  37.42 

2.3787 

+25  43  59.9 

-0.137 

0 

7    4  43.02 

2.1234 

+23  12  56.2 

-6.028 

1 

5  20  54.08 

3.3708 

25  43  47.7 

0.370 

1 

7    6  60.30 

2.1103 

23    6  57.7 

0.028 

2 

5  23  10.63 

3.3748 

25  43  27.5 

0.403 

2 

7    8  57.34 

2.1163 

23    0  52.9 

0.131 

3 

5  25  27.06 

3.3728 

25  42  59.4 

0.636 

3 

7  11    4.13 

2.1111 

22  54  42.0 

0.238 

4 

5  27  43.37 

3.3708 

25  42  23.3 

0.008 

4 

7  13  10.67 

2.1000 

22  48  24.9 

0.33& 

5 

5  29  50.55 

3.3685 

25  41  39.3 

0.708 

5 

7  15  16.96 

2.1028 

22  42    1.8 

0.430 

6 

5  32  15.59 

3.3063 

25  40  47.5 

0.020 

6 

7  17  23.00 

2.0080 

22  35  32.6 

0.637 

7 

5  34  31.50 

3.3040 

25  39  47.8 

1.000 

7 

7  19  28.79 

2.0044 

22  28  57.4 

0.036 

S 

6  36  47.27 

3.3010 

25  38  40.3 

1.100 

8 

7  21  34.33 

2.0008 

22  22  16.3 

0.734 

9 

5  39    2.89 

3.3503 

25  37  25.0 

1.820 

9 

7  23  39.62 

2.0801 

22  15  29.3 

0.833 

10 

5  41  18.37 

2.2607 

25  36    1.9 

1.460 

10 

7  25  44.66 

2.0810 

22    8  36.4 

0.03O 

11 

5  43  33.69 

2.2640 

25  34  31.0 

1.670 

11 

7  27  49.45 

2.0778 

22    1  37.7 

7.020 

12 

5  45  48.85 

2.2513 

25  32  52.4 

1.708 

12 

7  29  53.99 

2.0730 

21  54  33.3 

7.122 

13 

5  48    3.85 

2.2487 

25  31    6.1 

1.836 

13 

7  31  58.28 

2.0004 

21  47  23.1 

7.217 

14 

5  50  18.69 

2.2460 

25  29  12.2 

1.003 

14 

7  34    2.32 

2.0053 

21  40    7.3 

7.310 

15 

5  52  33.36 

2.2431 

25  27  10.6 

2.080 

15 

7  36    6.11 

2.0011 

21  32  45.9 

7.403 

16 

5  54  47.86 

2.2402 

25  25    1.5 

2.216 

16 

7  38    9.65 

2.0600 

21  25  18.9 

7.400 

17 

5  57    2.18 

2.3S73 

25  22  44.8 

2.341 

17 

7  40  12.94 

2.0628 

21  17  46.4 

7.588 

18 

5  59  16.32 

3.3S43 

25  20  20.6 

2.407 

18 

7  42  15.98 

2.0480 

21  10    8.4 

7.078 

19 

6    1  30.28 

3.3811 

25  17  48.8 

2.602 

19 

7  44  18.77 

2.0446 

21    2  25.0 

7.708 

20 

6    3  44.05 

3.2370 

25  15    9.6 

2.710 

20 

7  46  21.32 

2.0404 

20  54  36.2 

7.858 

21 

6    5  57.63 

2.2248 

25  12  22.9 

2.830 

21 

7  48  23.62 

2.0303 

20  46  42.1 

7.047 

22 

6    8  11.02 

2.2210 

25    9  28.9 

2.002 

22 

7  50  25.68 

2.0323 

20  38  42.6 

8.036 

23 

6  10  24.22 
N0\ 

2.2183 
EMBE 

+25    6  27.5 
R  13. 

-3.084 

23 

7  52  27.50 
NOVl 

2.0283 

SMBEP 

+20  30  37.9 
\  15. 

-8.122 

0 

6  12  37.21 

3.3140 

+25    3  18.8 

-3.300 

0 

7  54  29.07 

2.0242 

+20  22  28.0 

-8.208 

1 

6  14  60.01 

3.3110 

25    0    2.8 

3J28 

1 

7  56  30.40 

2.0202 

20  14  13.0 

8.203 

2 

6  17    2.60 

3.3081 

24  56  39.5 

3.448 

2 

7  58  31.49 

2.0102 

20    5  52.8 

8.378 

3 

6  19  14.98 

3.2040 

24  53    9.0 

3.608 

3 

8    0  32.34 

2.0122 

19  57  27.6 

8.403 

4 

6  21  27.15 

3.3011 

24  49  31.4 

3.087 

4 

8    2  32.95 

2.0062 

19  48  57.3 

8.540 

5 

6  23  39.11 

3.1075 

24  45  46.6 

3.800 

5 

8    4  33.32 

2.0043 

19  40  22.1 

8.028 

6 

6  25  50.85 

3.1030 

24  41  54.7 

3.023 

6 

8    6  33.46 

2.0004 

19  31  41.9 

8.710 

7 

6  28    2.38 

3.1003 

24  37  55.8 

4.041 

7 

8    8  33.37 

1.0006 

19  22  56.9 

8.700 

8 

6  30  13.68 

2.1806 

24  33  49.8 

4.168 

8 

8  10  33.04 

1.0020 

19  14    7.1 

8.871 

9 

6  32  24.76 

2.1828 

24  29  36.9 

4.373 

9 

8  12  32.48 

1.0888 

19    5  12.4 

8.051 

10 

6  34  35.62 

2.1701 

24  25  17.1 

4.388 

10 

8  14  31.69 

1.0840 

18  56  13.0 

0.020 

11 

6  36  46.25 

2.1763 

24  20  50.4 

4.603 

11 

8  16  30.67 

1.0812 

18  47    8.9 

0.108 

12 

6  38  56.65 

2.1714 

24  16  16.9 

4.010 

12 

8  18  29.43 

1.0775 

*18  38    0.1 

0.185 

13 

6  41    6.82 

2.1070 

24  11  36.5 

4.730 

13 

8  20  27.97 

1.0738 

18  28  46.7 

0.201 

14 

6  43  16.76 

2.1037 

24    6  49.4 

4.843 

14 

8  22  26.28 

1.0700 

18  19  28.8 

0.337 

15 

6  45  26.46 

2.1608 

24    1  55.5 

4.063 

15 

8  24  24.37 

1.0004 

18  10    6.3 

0.412 

16 

6  47  35.93 

2.1668 

23  56  55.0 

6.003 

16 

8  26  22.25 

1.0028 

18    0  39.4 

0.480 

17 

6  49  45.16 

2.1610 

23  51  47.9 

6.173 

17 

8  28  19.91 

1.0603 

17  51    8.0 

0.660 

18 

6  51  54.16 

2.1470 

23  46  34.2 

6.283 

18 

8  30  17.36 

1.0668 

17  41  32.2 

0.633 

19 

6  54    2.91 

3.1438 

23  41  13.9 

5.302 

19 

8  32  14.60 

1.0533 

17  31  52.0 

0.706 

20 

6  56  11.42 

3.1308 

23  35  47.2 

5.400 

20 

8  34  11.63 

1.0488 

17  22    7.6 

0.770 

21 

6  58  19.69 

3.1368 

23  30  14.0 

6.007 

21 

8  36    8.45 

1.0453 

17  12  18.9 

0.847 

22 

7    0  27.71 

3.1317 

23  24  34.4 

5.718 

22 

8  38    5.07 

1.0420 

17    2  26.0 

0.017 

23 

7    2  35.49 

3.1370 

23  18  48.5 

5.818 

23 

8  40    1.49 

1.0380 

16  52  28.9 

0.080 

24 

7    4  43.02 

3.1334 

+23  12  56.2 

-6.023 

24 

8  41  57.70 

1.0353 

+16  42  27.7 

-10.054 
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Hour. 


0 
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4 
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7 

8 

9 

10 

11 

12 
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14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 

I 

2 

3 

4 

5 
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7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Right 
AaoKukun. 


Var. 


DeoUnatkm. 


Var. 
Mta. 


h  m 
8  41 
8  43 
8  45 
8  47 
8  49 
8  51 
8  53 
8  55 
8  57 

8  59 

9  1 
9    3 


NOVEMBER  16. 

8 

57.70 
53.72 
49.55 


9 
9 
9 


4 
6 
8 


9  10 
9  12 
9  14 
9  16 
9  18 
9  20 
9  21 
9  23 
9  25 

9  27 
9  29 
9  31 
9  33 
9  35 
9  36 
9  38 
9  40 
9  42 
9  44 
9  46 
9  48 
9  49 
9  51 
9  53 
9  55 
9  57 
9  59 
10  0 


45.18 
40.62 
35.88 
30.96 
25.85 
20.57 
15.11 
9.48 
3.68 
57.71 
51.58 
45.29 
38.84 
32.24 
25.49 
18.59 
11.55 
4.37 
57.05 
49.59 
42.00 


10 
10 
10 
10 


2 
4 
6 
8 


10  10 
10  12 


34.29 
26.45 
18.49 
10.41 

2.22 
53.92 
45.51 
37.00 
28.39 
19.69 
10.89 

2.00 
53.03 
43.98 
34.85 
25.65 
16.38 

7.04 
57.64 
48.18 
38.66 
29.09 
19.48 

9.83 

0.14  I 


.0368 
.9821 
.9288 

.9258 
.9225 
.9195 
.9184 
.9134 
.9106 
.9078 
.9048 
.9019 
.8992 
.8966 
.8938 
.8913 

.oooo 

.8863 
.8838 
.8815 
.8792 
.8708 
.8746 
.8725 


tt 


+16  42 
16  32 
16  22 
16  11 
16  1 
15  51 
15  40 
15  30 
15  19 
15  9 
14  58 
14  47 
14  37 
14  26 
14  15 
14  4 
13  53 
13  42 
13  31 
13  19 
13  8 
12  57 
12  45 

+12  34 


27.7 
22.4 
13.0 
59.6 
42.3 
21.0 
55.8 
26.8 
54.0 
17.4 
37.1 
53.1 

5.5 
14.3 
19.5 
21.2 
19.4 
14.2 

5.6 
53.6 
38.3 
19.7 
57.9 
32.8 


NOVEMBER  17. 


.8704 
.8683 

.8663 
.8644 
.8626 
.8608 
.8590 
.8673 
.8658 
.8642 
.8526 
.8612 
.8108 
.8485 
.8473 
.8461 
.8449 
.8438 
.8428 
.8418 
.8409 
.8402 
.8395 
.8388 
.8383  I 


+12 
12 
11 
11 
11 
11 
11 
11 

10 

10 

10 

10 

10 

9 

9 

9 

9 

9 

8 

8 

8 

8 

7 

7 

+  7 


23  4.6 

11  33.2 
59  58.8 

48  21.3 

36  40.8 

24  57.3 
13  10.9 

1  21.6 

49  29.4 

37  34.4 

25  36.6 
13  36.0 

1  32.8 
49  26.9 
37  18.3 
25    7.1 

12  53.4 
0  37.2 

48  18.5 
35  57.3 
23  33.7 
11  7.7 
58  39.4 
46  8.8 
33  35.9 


-10.054 
10.123 
10.190 
10.256 
10.322 
10.888 
10.452 
10.515 
10.678 
10.641 
10.703 
10.763 
10.823 
10.883 
10.943 
11.001 
11.068 
11.115 
11.172 
11.228 
11.983 
11.337 
11.301 
-11.444 

-11.407 
11.548 
11.609 
11.650 
11.700 
11.740- 
11.798 
11.846 
11.893 
11.940 
11.987 
12.032 
12X)76 
12.121 
12.165 
12.208 
12.249 
12.291 
12.333 
12.373 
12.413 
12.463 
12.401 
12JS29 
-12.667  I 


Hour. 


Right 
Aso6iiilozi. 


Var. 


DeoUnatloiL 


Var. 


NOVEMBER  18. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h  m 
10  12 
10  13 
10  15 
10  17 
10  19 
10  21 
10  23 
10  24 
10  26 
10  28 
10  30 
10  32 
10  34 
10  35 
10  37 
10  39 
10  41 
10  43 
10  45 
10  46 
10  48 
10  50 
10  52 
10  54 


10  56 
10  57 
10  59 


0.14 
50.42 
40.66 
30.88 
21.07 
11.25 

1.41 
51.56 
41.71 
31.85 
22.00 
12.15 

2.31 
52.49 
42.69 
32.91 
23.15 
13.43 

3.75 
54.11 
44.51 
34.96 
25.47 
16.03 


11 
11 
11 
11 
11 


1 
3 
5 
7 
9 


11  10 
11  12 
11  14 
11  16 
11  18 
11  20 
11  22 
11  23 
11  25 
11  27 
11  29 
11  31 
11  33 
11  35 
11  37 
11  38 
11  40 


6.66 

1.8448 

57.35 

1.8454 

48.11 

1.8467 

38.95 

1.8480 

29.87 

1.8494 

20.88 

1.8508 

11.97 

1.8623 

3.16 

1.8639 

54.44 

1.8656 

45.83 

1.8673 

37.32 

1.8592 

28.93 

1.8611 

20.65 

1.8030 

12.49 

1.8051 

4.46 

1.8673 

56.56 

1.8094 

48.79 

1.8717 

41.16 

1.8740 

33.67 

1.8764 

26.33 

1.8790 

19.15 

1.8816 

12.12' 

1.8843 

5.26 

1.8870 

58.56 

1.8808 

52.03 

1J027 

.8377 
.8372 
.8368 
.8364 
.8368 
.8350 
.8358 
.8358 
.8358 
.8358 
.8850 
.8862 
.8366 
.8368 
.8372 
.8377 
.8383 
.8300 
.8807 
.8404 
.8413 
.8428 
.8433 


tf 


+7  33 
7  21 
7  8 
655 
643 
6  30 
6  17 
6  4 
5  51 
5  39 
5  26 


5 
5 
4 

4 
4 
4 
3 
3 


13 
0 
47 
34 
21 
8 
55 
42 
8  28 
3  15 
3  2 
2  49 
+2  36 


35.9 

0.8 

23.5 

44.1 

2.6 

19.0 

33.4 

45.8 

56.2 

4.7 

11.3 

16.0 

19.0 

20.2 

19.7 

17.5 

13.6 

8.1 

1.1 

52.5 

42.5 

31.0 

18.1 

3.8 


NOVEMBER  19. 


If 

-12.567 
12.603 
12.639 
12.674 
12.709 
12.743 
12.777 
12.810 
12.843 
12.874 
12J00 
12.036 
12.965 
12.984 
13.02S 
13UIS1 
13.078 
13.104 
13.130 
13.155 
13.179 
13.309 
13.227 

-13.348 


+2  22  48.3 

-13J70 

2    9  31.4 

13J93 

1  56  13.3 

13J13 

1  42  54.0 

13J33 

1  29  33.5 

13J51 

1  16  11.9 

13.368 

1    2  49.3 

13.386 

0  49  25.6 

13.403 

0  36    1.0 

13.418 

0  22  35.4 

13.434 

+0    9    8.9 

13.449 

-0    4  18.5 

13.463 

0  17  46.6 

18.475 

0  31  15.5 

13.488 

0  44  45.1 

13.490 

0  58  15.4 

13.510 

1  11  46.3 

13.630 

1  25  17.8 

13.539 

1  38  49.8 

13.538 

1  52  22.3 

13.545 

2    5  55.2 

13.653 

2  19  28.5 

13.558 

2  33    2.1 

13.563 

2  46  36.0 

13.567 

-3    0  10.1 

-1SJ70 
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6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h  m 
1140 
1142 
11  44 
1146 
1148 
11  50 
11  52 
11  54 
11  56 
11  58 
11  59 


12 
12 
12 
12 
12 


1 
3 
5 
7 
9 


12  11 
12  13 
12  15 
12  17 
12  19 
12  21 
12  23 
12  25 

12  27 
12  29 
12  31 
12  33 
12  35 
12  37 
12  39 
12  41 
12  43 
12  45 
12  47 
12  49 
12  51 
12  53 
12  55 
12  57 

12  59 

13  1 
13  3 
13  5 
13  8 
13  10 
13  12 
13  14 
13  16 


NOVEMBER  20. 

52.08 

1.8937 

-80  10.1 

45.68 

1.9967 

3  13  44.4 

80.51 

1J968 

3  27  18.8 

33.53 

1.9018 

8  40  53.3 

27.73 

1.9060 

3  54  27.8 

22.13 

1.9063 

4    8    2.2 

16.73 

1.9117 

4  21  36.6 

11.53 

1.9161 

4  35  10.8 

6.54 

1.9186 

4  48  44.9 

1.76 

1.9323 

5    2  18.7 

57.20 

1.9350 

5  15  52.1 

52.87 

1.9397 

5  29  25.2 

48.76 

1.9334 

5  42  57.9 

44.88 

1.9373 

5  56  30.1 

41.24 

1.9413 

6  10    1.7 

37.84 

1.9464 

6  23  32.7 

34.69 

1.9406 

6  37    3.1 

31.79 

1.9638 

6  50  3?.7 

29.15 

1.9681 

7    4    1.6 

26.76 

1.9623 

7  17  29.6 

24.63 

1.9668 

7  30  56.7 

22.78 

1.9n4 

7  44  22.8 

21.20 

1.9760 

7  57  47.9 

19.90 

1.9607 

-  8  11  11.9 

NOVEMBER  21. 


18.88 
18.15 
17.71 
17.57 
17.73 
18.19 
18.97 
20.06 
21.47 
23.20 
25.26 
27.65 
30.38 
33.45 
36.87 
40.63 
44.74 
49.22 
54.06 
59.26 
4.83 
10.78 
17.10 
23.81 
30.90 


1.9654 
1.9903 
1.9953 
2.0002 

3.0053 
3.0103 
3.0156 
3.0308 
3.0363 
3.0316 
3.0371 
3.0427 
3.0483 
3.0541 
3.0508 
3.0666 
3.0716 
3.0777 
3.0637 
3.0808 
3.0960 
3.1023 
3.1086 
3.1150 
3.1314 


-  8  24  34.7 

8  37  56.3 

8  51  16.5 

9  4  35.3 
9  17  52.7 
9  31  8.6 
9  44  22.9 
9  57  35.6 

10  10  46.5 
10  23  55.6 
10  37    2.8 

10  50    8.1 

11  3  11.3 
11  16  12.4 
11  29  11.3 
11  42  8.0 

11  55    2.3 

12  7  54.2 
12  20  43.6 
12  33  30.4 
12  46  14.6 

12  58  56.0 

13  11  34.6 
13  24  10.2 

-13  36  42.8 


$1 

1-13.670 
13.673 
8.674 
%Xlh 
13.674 
8.678 
8.673 
3.669 
8.666 
3.660 
3.664 
8.648 
8.541 
3.633 
3.633 
3.613 
3.600 
3.488 
3.474 
3.450 
3.443 
3.437 
9.400 
8.390 


I 


3JI70 
3.348 
3.325 
8.302 
3.378 
3.353 
3.335 
3.197 
3.167 
3.136 
8.104 
3.071 
3.036 
3.000 
2.963 
2.925 
2.885 
2.844 
2.802 
2.758 
2.713 
2.667 
2.618 
2.568 
2.518 


Hour. 

Right 
Aaoenskm. 

Var. 

Declination. 

Var. 

NOVEMBER  22. 

h   m      8 

• 

•        in 

tt 

0 

13  16  30.90 

3.1314 

-13  36  42.8 

-13.618 

1 

13  18  38.38 

3.1379 

13  49  12.3 

13.466 

2 

13  20  46.25 

3.1844 

14    1  38.7 

13.418 

3 

13  22  54.51 

3.1411 

14  14    1.8 

13.357 

4 

13  25    3.18 

3.1478 

14  26  21.5 

13.300 

5 

13  27  12.25 

3.1646 

14  38  37.8 

13.343 

6 

13  29  21.73 

3.1613 

14  50  50.6 

12.183 

7 

13  31  31.61 

3.1683 

15    2  59.7 

12.121 

8 

13  33  41.91 

3.1763 

15  15    5.1 

12.058 

9 

13  35  52.63 

3.1821 

15  27    6.7 

11.994 

10 

18  38    3.76 

3.1890 

15  39    4.4 

11.928 

11 

13  40  15.31 

3.1961 

15  50  58.1 

UJOl 

12 

13  42  27.29 

3.3033 

16    2  47.7 

11.792 

13 

13  44  39.69 

3.3103 

16  14  33.1 

11.721 

14 

13  46  52.53 

3.3176 

16  26  14.2 

11.648 

15 

13  49    5.80 

3.3348 

16  37  50.9 

11.574 

16 

13  51  19.51 

3.3831 

16  49  23.1 

11.499 

17 

13  53  33.65 

3.3393 

17    0  50.8 

11.423 

18 

13  55  48.23 

3.3467 

17  12  13.8 

11.348 

19 

13  58    3.25 

3.3641 

17  23  32.0 

11.283 

20 

14    0  18.72 

3.3616 

17  34  45.3 

11.180 

21 

14    2  34.64 

3.3690 

17  45  53.6 

11.006 

22 

14    4  51.00 

3.3764 

17  56  56.8 

11.011 

23 

14    7    7.81 
NOV! 

3.3840 

SMBEB 

-18    7  54.9 
\  23. 

-10.924 

0 

14    9  25.08 

3.3916 

-18  18  47.7 

-10J36 

1 

14  11  42.80 

3.3991 

18  29  35.1 

10.744 

2 

14  14    0.97 

3.8066 

18  40  17.0 

10.652 

3 

14  16  19.59 

3.8143 

18  50  53.3 

10.558 

4 

14  18  38.67 

3.3218 

19    1  23.9 

10.462 

5 

14  20  58.21 

3.8394 

19  11  48.7 

10.364 

6 

14  23  18.20 

3.3370 

19  22    7.6 

10.264 

7 

14  25  38.65 

3.3447 

19  32  20.4 

10.163 

8 

14  27  59.56 

3.3633 

19  42  27.1 

10.060 

9 

14  30  20.92 

3.3599 

19  52  27.6 

9.966 

10 

14  32  42.75 

3.3676 

20    2  21.8 

9.849 

11 

14  35    5.03 

3.3752 

20  12    9.5 

9.741 

12 

14  37  27.77 

2.3828 

20  21  50.7 

9.632 

13 

14  39  50.97 

2.8904 

20  31  25.3 

9.520 

14 

14  42  14.62 

2.3980 

20  40  53.L 

9.406 

15 

14  44  38.73 

2.4056 

20  50  14.0 

0.390 

16 

14  47    3.29 

3.4133 

20  59  27.9 

9.173 

17 

14  49  28.31 

3.4307 

21    8  34.8 

9.065 

18 

14  51  53.77 

3.4383 

21  17  34.5 

8.934 

19 

14  54  19.69 

3.4368 

21  26  26.9 

8.812 

20 

14  56  46.06 

3.4433 

21  35  11.9 

8.688 

21 

14  59  12.88 

3.4506 

21  43  49.5 

8.563 

22 

15    1  40.13 

3.4579 

21  52  19.4 

8.434 

23 

15    4    7.83 

3.4653 

22    0  41.6 

8.305 

24 

15    6  35.97 

3.4737 

-22    8  56.0 

-  8.174 
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Hour. 

Right 
Aaoension. 

Var. 

OAcllniition. 

Var. 

Hour. 

Right 
Ascension. 

Var. 
iSto. 

Declination. 

Var. 

NOVEMBER  24. 

NOVEMBER  26. 

h    m       8 

8 

m        t         II 

// 

h   m      8 

s 

•        t         n 

n 

e 

15    6  35.97 

2.4727 

-22    8  56.0 

-8.174 

0 

17  12    0.01 

2.7020 

-25  41  39.0 

-0.334 

1 

15    9    4.55 

2.4790 

22  17    2.5 

8.042 

1 

17  14  42.22 

2.7040 

25  41  47.4 

-0.047 

2 

15  11  33.56 

2.4871 

22  25    1.0 

7.008 

2 

17  17  24.49 

2.7040 

25  41  44.6 

-fO.140 

3 

15  14    3.00 

2.4043 

22  32  51.4 

7.771 

3 

17  20    6.81 

2.7057 

25  41  30.6 

0.328 

4 

15  16  32.87 

2.5013 

22  40  33.5 

7.633 

4 

17  22  49.17 

2.7063 

25  41    5.3 

0^16 

5 

15  19    3.16 

2.5083 

22  48    7.3 

7.403 

5 

17  25  31.56 

2.7067 

25  40  28.7 

0.703 

6 

15  21  33.87 

2.5153 

22  55  32.7 

7.353 

6 

17  28  13.97 

27060 

25  39  40.9 

0.891 

7 

15  24    4.99 

2.5222 

23    2  49.6 

7.210 

7 

17  30  56.39 

2.7000 

25  38  41.8 

1.078 

8 

15  26  36.53 

2.5200 

23    9  57.9 

7.066 

8 

17  33  38.80 

2.7068 

25  37  31.5 

1.206 

9 

15  29    8.47 

2U»57 

23  16  57.5 

6.020 

9 

17  36  21.20 

2.7064 

25  36    9.9 

1.454 

10 

16  31  40.81 

2.5423 

23  23  48.3 

6.772 

10 

17  39    3.57 

2.7050 

25  34  37.0 

1.642 

11 

15  34  13.55 

2.5480 

23  30  30.1 

6.622 

11 

17  41  45.91 

2.7053 

25  32  52.9 

1.828 

12 

15  36  46.68 

2.5554 

23  37    2.9 

6.472 

12 

17  44  28.20 

2.7043 

25  30  57.6 

2.016 

13 

15  39  20.20 

2.5618 

23  43  26.7 

6.310 

13 

17  47  10.43 

2.7033 

25  28  51.0 

2.203 

14 
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-11.060 
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Var. 

DECEBCBER  14. 

DECEMBER  16. 

h   m      s 

8 

•      t      ft 

II 

h   m      8 

8 

•         in 

It 

0 

9  13    7.31 

1.8788 

+13  38  33.0 

-11.060 

0 

10  41    3.62 

1J092 

+3  58  20.4 

-12.866 

1 

9  14  59.95 

1.87M 

13  27  27.8 

11.113 

1 

10  42  52.17 

1J093 

3  45  27.8 

12.888 

2 

9  16  52.42 

1.8731 

13  16  19.4 

11.166 

2 

10  44  40.74 

1.8096 

3  32  33.8 

12.911 

3 

9  18  44.72 

1.8708 

13    5    7.9 

11.318 

3 

10  46  29.32 

1.8098 

3  19  38.5 

12.931 

4 

9  20  36.86 

1.8677 

12  53  53.3 

11.368 

4 

10  48  17.92 

IJilOB 

3    6  42.1 

13.951 

5 

9  22  28.84 

1.8651 

12  42  35.7 

11.819 

5 

10  50    6.55 

1.8107 

2  53  44.4 

12.971 

6 

9  24  20.67 

1J626 

12  31  15.0 

11.369 

6 

10  51  55.20 

1.8113 

2  40  45.6 

12.989 

7 

9  26  12.35 

1J601 

12  19  51.4 

11.418 

7 

10  53  43.89 

1.8118 

2  27  45.7 

13.008 

8 

9  28    3.88 

1.8676 

12    8  24.8 

11.467 

8 

10  55  32.61 

1.8138 

2  14  44.7 

13.035 

9 

9  29  55.26 

1.8663 

11  56  55.4 

11.614 

9 

10  57  21.37 

1.8131 

2    1  42.7 

13.043 

10 

9  31  46.50 

1.8628 

11  45  23.1 

11J62 

10 

10  59  10.18 

1.8139 

1  48  39.6 

13Xtf9 

11 

9  33  37.60 

1.8606 

11  33  48.0 

11.608 

11 

11    0  59.04 

1.8148 

1  35  35.6 

13.074 

12 

9  35  28.56 

1.8483 

11  22  10.2 

11.663 

12 

11    2  47.96 

1.8158 

1  22  30.7 

13.089 

13 

9  37  19.39 

1.8461 

11  10  29.6 

11.698 

13 

11    4  36.93 

1.8168 

1    9  24.9 

13.103 

14 

9  39  10.09 

1.8440 

10  58  46.4 

11.742 

14 

11    6  25.97 

1.8178 

0  56  18.3 

13.117 

15 

9  41    0.67 

1.8430 

10  47    0.6 

11.786 

15 

11    8  15.07 

1.8190 

0  43  10.9 

13.130 

16 

9  42  51.13 

1.8400 

10  35  12.1 

11.839 

16 

11  10    4.25 

1.8301 

0  30    2.7 

13.143 

17 

9  44  41.47 

1.8380 

10  23  21.1 

11.872 

17 

11  11  53.50 

1.8315 

0  16  53.8 

13.154 

18 

9  46  31.69 

1.8361 

10  11  27.5 

11.913 

18 

11  13  42.83 

1.8239 

+0    3  44.2 

13.166 

19 

9  48  21.80 

1.8343 

9  59  31.5 

11.963 

19 

•  11  15  32.25 

1.8344 

-0    9  26.1 

13.176 

20 

9  50  11.81 

1.8336 

9  47  33.1 

11.994 

20 

11  17  21.76 

1.8360 

0  22  36.9 

13.185 

21 

9  52    1.71 

1.8308 

9  35  32.2 

12.034 

21 

11  19  11.37 

1.8376 

0  35  48.3 

13.195 

22 

9  53  51.51 

1.8283 

9  23  29.0 

12.073 

22 

11  21    1.07 

1.83B8 

0  49    0.3 

13.303 

23 

9  55  41.22 
DEC 

1.8277 

lEMBE 

+  9  11  23.4 
R  15. 

-12.112 

23 

11  22  50.88 
DECI 

1.8311 

SMBEF 

-1    2  12.7 
L  17. 

-18.310 

0 

9  57  30.83 

1.8361 

+  8  59  15.6 

-12.149 

0 

11  24  40.80 

1.8339 

-1  15  25.5 

-13.317 

1 

9  59  20.35 

1.8347 

8  47    5.5 

12.187 

1 

11  26  30.83 

1.8348 

1  28  38.7 

13.333 

2 

10    1    9.79 

1.8233 

8  34  53.2 

13.323 

2 

11  28  20.98 

1.8368 

1  41  52.3 

13.329 

3 

10    2  59.14 

1.8319 

8  22  38.7 

12.369 

3 

11  30  11.25 

1.8389 

1  55    6.2 

13.233 

4 

10    4  48.42 

1.8307 

8  10  22.1 

13.394 

4 

11  32    1.65 

1.8411 

2    8  20.3 

13.238 

5 

10    6  37.62 

14)106 

7  58    3.4 

12.828 

5 

11  33  52.18 

1.8438 

2  21  34.7 

13.242 

6 

10    8  26.76 

1.8184 

7  45  42.7 

12.863 

6 

11  35  42.85 

1.8457 

2  34  49.3 

13.244 

10  10  15.83 

1.8173 

7  33  19.9 

12.397 

7 

11  37  33.66 

1.8481 

2  48    4.0 

13.246 

8 

10  12    4.83 

1.8163 

7  20  55.1 

12.429 

8 

11  39  24.62 

1.8506 

3    1  18.8 

13.248 

9 

10  13  53.77 

1.8163 

7    8  28.4 

12.461 

9 

11  41  15.73 

1.8631 

3  14  33.7 

13.248 

10 

10  15  42.66 

1.8144 

6  55  59.8 

12.492 

10 

11  43    6.99 

1.8657 

3  27  48.6 

13.248 

11 

10  17  31.50 

1.8136 

6  43  29.4 

12.623 

11 

11  44  58.41 

1.8584 

3  41    3.4 

13.246 

12 

10  19  20.29 

1.8128 

6  30  57.1 

12.663 

12 

11  46  50.00 

1.8613 

3  54  18.1 

13.344 

13 

10  21    9.04 

lUil23 

6  18  23.0 

12.583 

13 

11  48  41.76 

1.8641 

4    7  32.7 

13.342 

14 

10  22  57.75 

1.8116 

6    5  47.2 

12.612 

14 

11  50  33.69 

1.8670 

4  20  47.1 

13.238 

15 

10  24  46.43 

14)110 

5  53    9.6 

12.640 

15 

11  52  25.80 

1^701 

4  34    1.3 

13.234 

16 

10  26  35.07 

1.8106 

5  40  30.4 

12.668 

16 

11  54  18.10 

1.8733 

4  47  15.2 

13.229 

17 

10  28  23.69 

1.8101 

5  27  49.5 

12.695 

17 

11  56  10.58 

1.8763 

5    0  28.8 

13.223 

18 

10  30  12.28 

1.8008 

5  15    7.0 

12.722 

18 

11  58    3.26 

1.8797 

5  13  42.0 

13.217 

19 

10  32    0.86 

1.80S6 

5    2  22.9 

12.748 

19 

11  59  56.14 

1.8830 

5  26  54.8 

13.209 

20 

10  33  49.42 

1.8008 

4  49  37.3 

12.773 

20 

12    1  49.22 

1.8864 

5  40    7.1 

13.201 

21 

10  35  37.98 

1.8093 

4  36  50.2 

12.797 

21 

12    3  42.51 

1.8899 

5  53  18.9 

13.193 

22 

10  37  26.53 

1J091 

4  24    1.7 

12.821 

22 

12    5  36.01 

1J936 

6    6  30.2 

13.183 

23 

10  39  15.07 

1J091 

4  11  11.7 

12.844 

23 

12    7  29.73 

1.8978 

6  19  40.8 

13.171 

24 

Il0  41    3.62 

1.8093 

+  3  58  20.4 

-12.866 

24 

12    9  23.68 

1.9010 

-6  32  50.7 

-13.189 
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DECEMBER  18. 

DECEMBER  20. 

h    m       8 

8 

•      t       ft 

tt 

h    m       8 

8 

•        /         n> 

tf 

0 

12    9  23.68 

I.QOIO 

-  6  32  50.7 

-13.169 

0 

13  46  29.01 

2.1736 

-16  31  55.2 

-11.364 

1 

12  11  17.85 

1.0048 

6  45  59.9 

13.147 

1 

13  48  39.64 

2.1809 

16  43  14.4 

11.286 

2 

12  13  12.26 

1.9088 

6  59    8.3 

13.133 

2 

13  50  50.72 

2.1884 

16  54  29.5 

11.216 

3 

12  15    6.90 

1.9127 

7  12  15.9 

13.119 

3 

13  53    2.25 

2.1969 

17    5  40.3 

11.143 

4 

12  17    1.78 

1.9168 

7  25  22.6 

13.104 

4 

13  55  14.23 

2.2034 

17  16  46.7 

11.070 

5 

12  18  56.91 

1.9210 

7  38  28.4 

13.088 

5 

13  57  26.66 

2.2111 

17  27  48.7 

10.905 

6 

12  20  52.30 

1.9263 

7  51  33.2 

13.071 

6 

13  59  39.56 

2.2188 

17  38  46.1 

10.918 

7 

12  22  47.94 

1.9295 

8    4  36.9 

13.063 

7 

14    1  52.92 

2.2266 

17  49  38.9 

10.840 

8 

12  24  43.84 

1.9339 

8  17  39.5 

13.034 

8 

14    4    6.74 

2.2342 

18    0  26.9 

10.760 

9 

12  26  40.01 

1.9884 

8  80  41.0 

13.014 

9 

14    6  21.02 

2.2420 

18  11  10.1 

10.679 

10 

12  28  36.45 

1.9430 

8  43  41.2 

12.993 

10 

14    8  35.78 

2.2499 

18  21  48.4 

10.696 

11 

12  30  33.17 

1.9477 

8  56  40.1 

12.971 

11 

14  10  51.01 

2.2578 

18  32  21.6 

10.611 

12 

12  32  30.17 

1.9623 

9    9  37.7 

12.948 

12 

14  13    6.71 

2.9667 

18  42  49.7 

10.425 

13 

12  34  27.45 

1.9672 

9  22  33.9 

12.924 

13 

14  15  22.89 

2.2736 

18  53  12.6 

10.337 

14 

12  36  25.03 

1.9821 

9  35  28.6 

12.899 

14 

14  17  39.54 

2.2816 

19    3  30.1 

10.247 

15 

12  38  22.90 

1.9870 

9  48  21.8 

12.873 

16 

14  19  56.68 

2.2897 

19  13  42.2 

10.166 

16 

12  40  21.07 

1.9721 

10    1  13.4 

12.847 

16 

14  22  14.30 

2.2077 

19  23  48.8 

10.063 

17 

12  42  19.55 

1.9773 

10  14    3.4 

12.819 

17 

14  24  32.40 

2.3068 

19  33  49.8 

9.968 

18 

12  44  18.34 

1.9824 

10  26  51.7 

^12.790 

18 

14  26  50.99 

2.3139 

19  43  45.0 

9.872 

19 

12  46  17.44 

1.9877 

10  39  38.2 

12.769 

19 

14  29  10.07 

2.3221 

19  53  34.4 

9.774 

20 

12  48  16.86 

1.9931 

10  52  22.8 

12.728 

20 

14  31  29.64 

2.3302 

20    3  17.9 

9.674 

21 

12  50  16.61 

1.9986 

11    5    5.5 

12.096 

21 

14  33  49.69 

2.3383 

20  12  65.3 

9.673 

22 

12  52  16.69 

2.0041 

11  17  46.3 

12.663 

22 

14  36  10.23 

2.3464 

20  22  26.6 

9.469 

23 

12  54  17.10 
DEC 

2.0097 
'EMBE 

-11  30  25.0 
R  19. 

-12.628 

23 

l4  38  31.26 
DECI 

2.3646 

ilMBFiR 

-20  31  61.6 
.21. 

-0.364 

0 

12  56  17.85 

2.0163 

-11  43    1.7 

-12.603 

0 

14  40  52.78 

2.3628 

-20  41  10.3 

-0J58 

1 

12  58  18.94 

2.0211 

11  55  36.1 

12.666 

1 

14  43  14.79 

2.3710 

20  50  22.5 

0.149 

2 

13    0  20.38 

2.0969 

12    8    8.3 

12.«18 

2 

14  45  37.30 

2.3703 

20  59  28.2 

9.m 

3 

13    2  22.17 

2.0328 

12  20  38.2 

12.478 

3 

14  48    0.30 

2.3874 

21    8  27.2 

8.927 

4 

13    4  24.32 

2.0S88 

12  33    5.7 

12.438 

4 

14  50  23.79 

2.3966 

21  17  19.4 

8.813 

5 

13    6  26.83 

2.0448 

12  45  30.7 

12.396 

5 

14  52  47.77 

2.4038 

21  26    4.7 

8.688 

6 

13    8  29.70 

2.0610 

12  57  53.1 

12.363 

6 

14  55  12.24 

2.4119 

21  34  43.1 

8.581 

7 

13  10  32.95 

2.0673 

13  10  13.0 

12.309 

7 

14  57  37.20 

2.4201 

21  43  14.4 

8.461 

8 

13  12  36.58 

2.0636 

13  22  30.2 

12.263 

8 

15    0    2.65 

2.4283 

21  51  38.4 

8.339 

9 

13  14  40.58 

2.0698 

13  34  44.6 

12.216 

9 

15    2  28.59 

2.4363 

21  59  55.1 

8.218 

10 

13  16  44.96 

2.0763 

13  46  56.1 

12.168 

10 

15    4  55.01 

2.4444 

22    8    4.5 

8.093 

11 

13  18  49.74 

2.0629 

13  59    4.7 

12.119 

11 

15    7  21.92 

2.4525 

22  16    6.3 

7.967 

12 

i  13  20  54.91 

2.0894 

14  11  10.4 

12.069 

12 

15    9  49.31 

2.4606 

22  24    0.5 

7.839 

13 

13  23    0.47 

2.0961 

14  23  13.0 

12.017 

13 

15  12  17.19 

2.4686 

22  31  47.0 

7.709 

14 

13  25    6.44 

2.1028 

14  35  12.4 

11.963 

14 

15  14  45.54 

2.4765 

22  39  25.6 

7.678 

15 

13  27  12.81 

2.1096 

14  47    8.6 

11.909 

15 

15  17  14.37 

2.4844 

22  46  56.3 

7.444 

16 

13  29  19.58 

2.1168 

14  59    1.5 

11.863 

16 

15  19  43.67 

2.4923 

22  54  18.9 

7.308 

17 

13  31  26.77 

2.1238 

15  10  51.0 

11.796 

17 

15  22  13.45 

2.6002 

23    1  33.3 

7.172 

18 

13  33  34.38 

2.1308 

15  22  37.0 

11.787 

18 

15  24  43.69 

2.6079 

23    8  39.5 

7.083 

19 

13  35  42.41 

2.1374 

15  34  19.4 

11.677 

19 

15  27  14.40 

2.6167 

23  15  37.3 

6J93 

20 

13  37  50.87 

2.1446 

15  45  58.2 

11.616 

20 

15  29  45.57 

2.6»3 

23  22  26.6 

6.761 

21 

13  39  59.75 

2.1617 

15  57  33.3 

11.663 

21 

15  32  17.20 

2.6310 

23  29    7.4 

6.606 

22 

13  42    9.07 

2.1689 

16    9    4.5 

11.488 

22 

15  34  49.29 

2.6386 

23  35  39.5 

6.462 

23 

13  44  18.82 

2.1662 

16  20  31.9 

11.423 

23 

15  37  21.82 

2.5469 

23  42    2.8 

6.314 

24 

13  46  29.01 

2.1736 

-16  31  55.2 

-11.364 

24 

15  39  54.80 

2.6583 

-23  48  17.2 

-6.165 
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DECEMBER  22. 

DECEMBER  24. 

h  m      8 

8 

•        r         H 

t0 

h   m      f 

8 

•      f      tt 

tt 

0 

15  39  54.80 

2Mn 

-23  48  17.2 

-6.106 

0 

17  48  40.64 

8.7608 

-25  26  31.0 

+  3.438 

I 

15  42  28.22 

2Mm 

23  54  22.6 

6.016 

1 

17  51  25.69 

3.7606 

25  23  58.9 

3.633 

2 

15  45    2.08 

2MI9 

24    0  19X) 

5.863 

2 

17  54  10.71 

2.7601 

25  21  15.1 

3.837 

3 

15  47  86.87 

2.A760 

24    6    6.2 

5.700 

3 

17  56  55.70 

2.7496 

25  18  19.7 

3.019 

4 

15  50  11.08 

2.6830 

24  11  44.1 

5.668 

4 

17  59  40.66 

3.7480 

25  15  12.8 

3.313 

5 

15  52  46.21 

3.5800 

24  17  12.6 

5J07 

5 

18    2  25.57 

3.7470 

25  11  54.3 

3.405 

6 

15  55  21.76 

3.0060 

24  22  31.7 

5.338 

6 

18    5  10.41 

3.7468 

25    8  24.2 

3.506 

7 

15  57  57.72 

3.0037 

24  27  41.2 

5.078 

7 

18    7  55.18 

3.7466 

25    4  42.6 

3.780 

8 

16    0  34.08 

3.0000 

24  32  41.0 

4.016 

8 

18  10  39.87 

3.7440 

25    0  49.5 

3.060 

9 

16    8  10.83 

3.6166 

24  37  31.1 

4.753 

9 

18  13  24.46 

3.7433 

24  56  45X) 

4.170 

10 

16    5  47.97 

8.0323 

24  42  11.3 

4.588 

10 

18  16    8.94 

3.7404 

24  52  29.1 

4.360 

11 

16    8  25.49 

3.63B6 

24  46  41.6 

4.423 

11 

18  18  53.31 

3:7884 

24  48    1.8 

4.550 

12 

16  11    3.39 

3.6348 

24  51    1.9 

4.254 

12 

18  21  37.55 

3.7863 

24  43  23.1 

4.739 

13 

16  13  41.66 

3.0408 

24  55  12.1 

4.085 

13 

18  24  21.65 

3.7838 

24  38  33.1 

4.927 

14 

16  16  20.28 

3.6467 

24  59  12.1 

3.914 

14 

18  27    5.60 

3.7813 

24  33  31.9 

6.113 

15 

16  18  59.26 

3.6636 

25    3    1.8 

3.742 

15 

18  29  49.39 

3.7284 

24  28  19.5 

5.300 

16 

16  21  38.58 

3.6683 

25    6  41.1 

3.568 

16 

18  32  33.01 

2.7256 

24  22  55.9 

6.485 

17 

16  24  18.24 

3.6637 

25  10  10.0 

3.394 

17 

18  35  16.45 

2.7224 

24  17  21.3 

5.660 

18 

16  26  58.22 

3.6600 

25  13  28.4 

3.219 

18 

18  37  59.70 

3.7192 

24  11  35.6 

6.853 

19 

16  29  38.52 

3.6743 

25  16  36.3 

34)43 

19 

18  40  42.75 

2.7158 

24    5  88.9 

6.036 

20 

16  32  19.13 

3.6703 

25  19  33.5 

2M4 

20 

18  43  25.59 

2.7123 

23  59  31.3 

6^217 

21 

16  35    0.04 

3.6843 

25  22  20.0 

2.685 

21 

18  46    8.22 

2.7066 

23  53  12.9 

6J07 

22 

16  37  41.24 

3.6800 

25  24  55.7 

2.504 

22 

18  48  50.62 

2.7046 

23  46  43.7 

6.576 

23 

16  40  22.72 
DEC 

3.6037 

lEMBE 

-25  27  20JS 
R23. 

-2.323 

23 

18  51  32.79 
DEC] 

2.7008 

SMBEB 

-23  40    3.8 

i  25. 

+  6.753 

0 

16  43    4.48 

3.0083 

-25  29  34.4 

-2.140 

0 

18  54  14.71 

2.0066 

-23  33  13.3 

+  6.930 

1 

16  45  46.50 

3.7034 

25  31  37.3 

1.067 

1 

18  56  56.38 

2.6028 

23  26  12.2 

7.106 

2 

16  48  28.77 

3.7066 

25  33  29.2 

1.773 

2 

18  59  37.78 

0.6878 

23  19    0.7 

7.278 

3 

16  51  11.28 

3.7104 

25  35  10.0 

1.587 

3 

19    2  18.92 

2.6833 

23  11  38.8 

7.451 

4 

16  53  54.02 

3.7143 

25  36  89.6 

1.400 

4 

19    4  59.78 

2.6787 

23    4    6.6 

7.623 

5 

16  56  36.98 

3.7178 

25  37  58.0 

1.213 

5 

19    7  40.36 

8.6738 

22  56  24.1 

7.798 

e 

16  59  20.15 

3.7313 

25  39    5.1 

1.025 

6 

19  10  20.64 

8.6680 

22  48  31.5 

7.060 

7 

17    2    3.52 

3.7344 

25  40    1.0 

0.837 

7 

19  13    0.63 

8.6630 

22  40  28.9 

8.127 

ft 

17    4  47.08 

3.7376 

25  40  45.5 

0.647 

8 

19  15  40.31 

3.6588 

22  32  16.3 

8.392 

9 

17    7  30.82 

8.7304 

25  41  18.6 

0.457 

9 

19  18  19.68 

3.6535 

22  23  53.9 

8.455 

10 

17  10  14.73 

3.7833 

25  41  40.3 

0J67 

10 

19  20  58.73 

3.6481 

22  15  21.7 

8.618 

11 

17  12  58.80 

3.7357 

25  41  50.6 

-O.076 

11 

19  23  37.45 

3.6436 

22    6  39.8 

8.778 

12 

17  16  43.01 

3.7870 

25  41  49.4 

+0.116 

12 

19  26  15.84 

3.6370 

21  57  48.4 

8.936 

13 

17  18  27.35 

3.7401 

25  41  36.7 

0.808 

13 

19  28  53.89 

3.6813 

21  48  47.5 

9.003 

14 

17  21  11.82 

3.7430 

25  41  12.4 

0.602 

14 

19  31  31.60 

3.6357 

21  39  37.3 

9.248 

15 

17  23  56.39 

3.7437 

25  40  36.5 

0.605 

15 

19  34    8.97 

2.6108 

21  30  17.8 

0.402 

\€ 

17  26  41.06 

3.7453 

25  39  49.0 

0.888 

16 

19  36  45.98 

2.6138 

21  20  49.1 

9.663 

17 

17  29  25.82 

3.7467 

25  38  50.0 

1.081 

17 

19  39  22.63 

2.6078 

21  11  11.4 

9.703 

18 

17  32  10.66 

8.7478 

25  37  39.3 

1.275 

18 

19  41  58.92 

3.6018 

21    1  24.8 

9J51 

19 

17  34  55.56 

3.7488 

25  36  17.0 

1.468 

19 

19  44.34.85 

2.6068 

20  51  29.3 

0.096 

20 

17  37  40.52 

3.7406 

25  34  43.1 

1.663 

20 

19  47  10.41 

8.5805 

20  41  25.1 

10.142 

21 

17  40  25.51 

3.7603 

25  32  57.5 

1.857 

21 

19  49  45.59 

2.5832 

20  31  12.3 

10.283 

22 

17  43  10.54 

3.7607 

25  31    0.3 

2.050 

22 

19  52  20.39 

8.6768 

20  20  51.1 

10.424 

23 

17  45  55^9 

3.7608 

25  28  51.5 

2.244 

23 

19  54  54.81 

2.6706 

20  10  21.4 

10.563 

24 

17  48  40.64 

3.7608 

-25  26  31.0 

+2.438 

24 

19  57  28.85 

3.5641 

-19  59  43.5 

+10.600 
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Hour. 

Right 
Ascension. 

Var. 

Dedinatlon. 

Var. 

Hour. 

Right 
Ascension. 

Var. 
£ta. 

Declination. 

1 
Var. 

DECEMBER  26. 

DECEMBER  28. 

h   m      s 

s 

•     #      // 

// 

h    m      8 

8 

m        t         ff 

ft 

0 

19  57  28.85 

3.6641 

-19  59  43.5 

-1-10.009 

0 

21  52  58.45 

2.3678 

-9  27    7^ 

•1-14.886 

1 

20    0    2.50 

2.6670 

19  48  57.5 

10.834 

1 

21  55  13.76 

2.3635 

9  12  13.5 

14.925 

2 

20    2  35.76 

2M10 

19  38    3.4 

10.908 

2 

21  57  28.75 

3.3478 

8  57  16.8 

14.963 

3 

20    5    8.62 

3.6444 

19  27    1.4 

11.098 

3 

21  59  43.43 

3.3130 

8  42  17.9 

14.996 

4 

20    7  41.09 

2.6379 

19  15  51.7 

11.220 

4 

22    1  57.79 

3.3308 

8  27  17.0 

i6.osa 

5 

20  10  13.17 

2.6313 

19    4  34.3 

11.363 

6 

22    4  11.85 

3.3318 

8  12  14.1 

16.054 

6 

20  12  44.84 

2.6240 

18  53    9.3 

11.478 

6 

22    6  25.61 

2.2289 

7  57    9.3 

16.095 

7 

20  15  16.12 

2.6179 

18  41  36.9 

11.001 

7 

22    8  39.08 

2wt230 

7  42    2.7 

16.124 

8 

20  17  46.99 

2.6112 

18  29  57.2 

11.721 

8 

22  10  52.25 

3.3173 

7  26  54.4 

16.151 

9 

20  20  17.46 

2.5045 

18  18  10.4 

11.839 

9 

22  13    5.14 

3.3134 

7  11  44.6 

16.176 

10 

20  22  47.53 

2.4978 

18    6  16.5 

11.967 

10 

22  15  17.74 

3.3078 

6  56  33.3 

16  JM) 

11 

20  25  17.19 

2.4909 

17  54  15.6 

12.072 

11 

22  17  30.07 

3.3033 

6  41  20.6 

15.232 

12 

20  27  46.44 

2.4842 

17  42    7.9 

12.184 

12 

22  19  42.12 

3.1980 

6  26    6.7 

15.243 

13 

20  30  15.29 

2.4774 

17  29  53.5 

12.294 

13 

22  21  53.90 

3.1943 

6  10  51.6 

16.351 

14 

20  32  43.73 

2.4707 

17  17  32.6 

12.403 

14 

22  24    5.42 

3.1898 

5  55  35.4 

16.278 

15 

20  35  11.77 

2.4639 

17    5    5.2 

12.609 

15 

22  2(i  16.68 

3.1850 

5  40  18.3 

15.293 

16 

20  37  39.40 

2.4671 

16  52  31.5 

12.013 

16 

22  28  27.69 

3.1814 

5  25    0.3 

16J07 

17 

20  40    6.62 

2.4503 

16  39  51.6 

12.710 

17 

22  30  38.45 

3.1773 

5    9  41.5 

15J19 

18 

20  42  33.44 

2.4437 

16  27    5.6 

12.810 

18 

22  32  48.96 

3.1732 

4  54  22.0 

15J30 

19 

20  44  59.86 

2.4309 

16  14  13.7 

12.913 

19 

22  34  59.23 

2.1093 

4  39    1.9 

15.339 

;» 

20  47  25.87 

2.4302 

16    1  16.0 

13.009 

20 

22  37    9.27 

2.1054 

4  23  41.3 

16.348 

21 

20  49  51.48 

2.4235 

15  48  12.6 

13.103 

21 

22  39  19.08 

2.1010 

4    8  20.2 

16.353 

22 

20  52  16.69 

2.4108 

15  35    3.6 

13.190 

22 

22  41  28.66 

2.1678 

3  52  58.9 

16.358 

23 

20  54  41.50 
DEC 

2.4102 

embe: 

-15  21  49.1 
R27. 

-1-13.280 

23 

22  43  38.02 
DEC! 

2.1642 

i«MBEIi 

-3  37  37.3 
.29. 

•i-l6J61 

0 

20  57    5.91 

2.4036 

-15    8  29.3 

•1-13.378 

0 

22  45  47.16 

3.1600 

-3  22  15.6 

•1-16  J63 

1 

20  59  29.92 

2.3909 

14  55    4.3 

13.459 

1 

22  47  56.09 

3.1473 

3    6  53.8 

16.353 

2 

21    1  53.54 

2.3904 

14  41  34.2 

13.543 

o 

22  50    4.82 

2.1438 

2  51  32.1 

15.351 

3 

21    4  16.77 

2.3839 

14  27  59.1 

13.026 

3 

22  52  13.35 

2.1400 

2  36  10.5 

.15.358 

4 

21    6  39.61 

2.3774 

14  14  19.2 

13.704 

4 

22  54  21.69 

2.1373 

2  20  49.2 

14.353 

5 

21    9    2.06 

2.3709 

14    0  34.6 

13.782 

5 

22  56  29.83 

2.1341 

2    5  28.1 

16.348 

6 

21  11  24.12 

2.3044 

13  46  45.4 

13.858 

6 

22  58  37.78 

2.1311 

1  50    7.4 

16.343 

7 

21  13  45.79 

2.3680 

13  32  51.7 

13.932 

7 

23    0  45.56 

2.1282 

1  34  47.1 

15.333 

8 

21  16    7.08 

2.3618 

13  18  53.6 

14.008 

8 

23    2  53.16 

2.1353 

1  19  27.4 

16.333 

9 

21  18  28.00 

2.3456 

13    4  51.3 

14.073 

9 

23    5    0.58 

2.1333 

1    4    8.4 

16.311 

10 

21  20  48.54 

2.3393 

12  50  44.9 

14.140 

10 

23    7    7.84 

2.1197 

0  48  50.1 

15.298 

11 

21  23    8.71 

2.3330 

12  36  34.5 

14.200 

11 

23    9  14.94 

2.1171 

0  33  32.6 

15.285 

12 

21  25  28.50 

2.3268 

12  22  20.2 

14.270 

12 

23  11  21.89 

2.1146 

0  18  15.9 

15J70 

13 

21  27  47.93 

2.3206 

12    8    2.1 

14.332 

13 

23  13  28.68 

2.1120 

-0    3    0.2 

16J53 

14 

21  30    7.00 

3.3148 

11  53  40.4 

14.391 

14 

23  15  35.33 

2.1097 

+0  12  14.6 

16.236 

15 

21  32  25.70 

2.3068 

11  39  15.2 

14.448 

15 

23  17  41.84 

3.1073 

0  27  28.1 

15J17 

16 

21  34  44.05 

2.8039 

11  24  46.6 

14.606 

16 

23  19  48.21 

3.1060 

0  42  40.5 

16.190 

17 

21  37    2.05 

2.2971 

11  10  14.6 

14.500 

17 

23  21  54.44 

3.1028 

0  57  51.6 

15.174 

18 

21  39  19.70 

2.2913 

10  55  39.4 

14.012 

18 

23  24    0.55 

2.1006 

1  13    i.4 

15.151 

19 

21  41  37.00 

2.2856 

10  41    1.2 

14.002 

19 

23  26    6.54 

3.0988 

1  28    9.7 

15.137 

20 

21  43  53.96 

2.2798 

10  26  20.0 

14.710 

20 

23  28  12.41 

3.0909 

1  43  16.6 

15.103 

21 

21  46  10.58 

2.2743 

10  11  36.0 

14.757 

21 

23  30  18.17 

3.0951 

1  58  21.9 

15.074 

22 

21  48  26.87 

2.2687 

9  56  49.2 

14.802 

22 

23  32  23.82 

3.0038 

2  13  25.5 

15.047 

23 

21  50  42.82 

2.2632 

9  41  59.8 

14.845 

23 

23  34  29.37 

3.0917 

2  28  27.5 

15.018 

24 

21  52  58.54 

2.2578 

-  9  27    7.8 

-1-14.880 

24 

23  36  34.82 

3.0901 

+2  43  27.7 

-1-14.988 
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Boor. 


Right 


Var. 


DaoUnation. 


V«r. 
Mba. 


DECEMBER  30. 


h    m      8 

8 

0 

23  36  34.82 

2.0001 

1 

23  38  40.18 

2.0680 

2 

23  40  45.45 

2.0871 

3 

23  42  50.63 

2.0868 

4 

23  44  55.74 

2.0645 

5 

23  47    0.77 

2.0633 

6 

23  49    5.73 

2.0622 

7 

23  51  10.63 

2.0611 

8 

23  53  15.46 

2.0601 

9 

23  55  20.24 

2.0792 

10 

23  57  24.96 

2.0783 

11 

23  59  29.64 

2.0777 

12 

0    1  34.28 

2.0770 

13 

0    3  38.88 

2.0703 

14 

0    5  43.44 

2.0758 

15 

0    7  47.98 

2.0754 

16 

0    9  52.49 

2.0740 

17 

0  11  56.97 

2.0740 

18 

0  14    1.44 

2.0744 

19 

0  16    5.90 

2.0743 

20 

0  18  10.35 

2.0742 

21 

0  20  14.80 

2.0741 

22 

0  22  19.24 

2.0741 

23 

0  24  23.69 

2.0743 

24 

0  26  28.15 

2.0744 

// 


+2  43  27.7 

2  58  26.0 

3  13  22.4 
3  28  16.8 
3  43    9.1 

3  57  59.3 

4  12  47.3 
4  27  33.0 
4  42  16.4 

4  56  57.4 

5  11  35.9 
5  26  11.9 
5  40  45.3 

5  55  16.0 

6  9  43.9 
6  24  9.1 
6  38  31.4 

6  52  50.7 

7  7  7.1 
7  21  20.4 
7  35  30.6 

7  49  87.7 

8  3  41.5 
8  17  42.0 

+8  31  39.2 


n 

-1-14.068 
14.050 
14.023 
14.880 
14.854 
14.818 
14.781 
14.743 
14.703 
14.603 
14.021 
14.578 
14.534 
14.488 
14.443 
14.300 
14.347 
14.208 
14.248 
14.190 
14.144 
14.001 
14.090 
13.081 

•f  13 .924 


Hour. 


Right 
Aaotnsion. 


Vtr. 


Pffitnatfwi 


Var. 


DECEMBER  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


m 
26 
28 
30 
32 
34 
36 
38 
40 
43 
45 
0  47 
0  49 
0  51 


0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 


53 

55 

57 

59 

1 

3 

5 

8 

10 

12 

14 

16 


8 

8 

28.15 

2.0744 

32.62 

2.0740 

37.10 

2.0748 

41.60 

2.0753 

46.13 

2.0758 

50.69 

2.0702 

55.27 

2.0707 

59.89 

2.0773 

4.55 

2.0780 

9.25 

2.0787 

13.99 

2.0704 

18.78 

2.0603 

23.63 

2.0613 

28.53 

2.0622 

33.49 

2.0832 

38.51 

2.0843 

43.60 

2.0654 

48.76 

2.0866 

53.99 

2.0878 

59.30 

2.0891 

4.68 

2.0003 

10.14 

2.0018 

15.69 

2.0033 

21.33 

2.0047 

27.05 

2.0901 

// 


+  8  31  39.2 
8  45  32.9 

8  59  23.2 

9  13  9.9 
9  26  53.1 
9  40  32.6 
9  54    8.4 

10  7  40.4 
10  21  8.6 
10  34  33.0 

10  47  53.4 

11  1  9.8 
11  14  22.2 
11  27  30.5 
11  40  34.6 

11  53  34.5 

12  6  30.1 
12  19  21.4 
12  32  8.3 
12  44  50.8 

12  57  28.8 

13  10  2.3 
13  22  31.2 
13  34  55.4 

+13  47  14.9 


// 

+13.924 
U.807 
13.808 
13.749 
13.689 
13.628 
13.505 
13.502 
13.438 
13.373 
13.307 
13.240 
13.173 
13.103 
13.033 
12.963 
12.891 
12.818 
12.745 
12.671 
12.596 
12.520 
12.443 
12.364 

Ul2.285 


PHASES  OF  THE  MOON. 


d    h      m 

d    h     m 

d     h      m 

d     h      m 

%  New  Moon 

Jan. 

4  16  45.4 

Apr.      2    4  21.2 

Jime 

29  22  43.4 

Sept. 

26  19  34.1 

3  Fint  Quarter 

11  15  37.6 

10    2  35.7 

July 

7  23  55.0 

Oct. 

3  23    0.5 

0  Full  Moon 

19  20  29.0 

17  17    7.5 

14  16  40.0 

10  19    1.1 

C  Last  Quarter 

27  12  35.1 

24  10  88.3 

21  11  S3.0 

18  13    8.7 

%  New  Moon 

Feb. 

3    4    5.6 

May      1  17  28.9 

29  14  15.4 

26    8  37.0 

)  Piret  Quarter 
0  Full  Moon 

10  10  20.4 

9  20  47.1 

Aug. 

6    9    5.6 

Nov. 

2    5  50.6 

18  14  28.6 

17    2  11.3 

13    0    0.3 

9    8  18.0 

C  Last  Quarter 

25  21  23.8 

23  17  16.4 

20    0  52.8 

17  10    0.5 

%  New  Moon 

Mar. 

3  15  57.6 

31     7  37.3 

28    5  24.7 

24  20  50.4 

)  Fint  Quarter 
0  Full  Moon 

11    6  32.9 

June     8  11  69.0 

Sept 

.     4  16  26.5 

Dec. 

1  13  55.5 

19    5  26.7 

15    9  41.7 

11    8  80.9 

9    0  43.9 

C  Last  Quarter 

26    4  22.4 

22    1  16.3 

18  17  35.3 

17    6    6.4 

•  New  Moon 

Apr. 

2    4  21.2 

29  22  43.4 

26  19  34. 1 

24    8  31.2 

5  FiiBt  Quarter 

10    2  35.7 

July      7  23  55.0 

Oct. 

3  23    0.5 

31    0    7.2 

APOGEE. 

PERIGEE. 

d      h 

d      h 

d       h 

d      h 

June 

30  16.2 

January 

4    2.3 

July 

14  12.3 

January             16  17.1 

July 

27  19.5 

February 

1  12.1 

August 

11  21.3 

February           13    9.4 

Augtuit 

24    5.0 

February 

29    8.7 

September 

9     1.4 

starch                 12    5.4 

September 

20  21.6 

March 

26    1.2 

October 

6  10.5 

April                   9    1.7 
%                     6  19.7 

October 

18  17.2 

April 
May 

20  23.6 

October 

31    6.8 

November 

15  14.0 

18  20.0 

November 

27    7.7 

Jime                   3 

9.5 

December 

13    8.8 

June 

16    2.6 

Dec 

:ember 

25  12.5 
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MOON,  1916. 


GREENWICH  MEAN  TIME. 


O.  M.  T. 

Longitude. 

Latitade. 

Semi- 
diameter. 

Horiiontal 
Parallax. 

Var. 
Hour. 

Age. 

Transit, 
Meridiaii  of  Qreeowkh. 

Var. 
^ar. 

Jan.      1.0 

227  54  17.5 

m        1         ft 

-5   9   8.9 

t     It 
16  21.5 

1      It 
59  56.21 

It 
+1.989 

d 
25.7 

Jan.    1 

L 

h    m 
8  36.8 

m 
2.52 

1.5 

23513  54.7 

5   0   2.5 

16  27.7 

60  18.98 

1.796 

26.2 

1 

U 

21    7.7 

2.63 

2.0 

242  38  55.3 

4  45  49.7 

16  33.2 

60  39.07 

1.544 

26.7 

2 

L 

9  39.9 

2.72 

2.5 

250   8  30.3 

4  26  35.6 

16  37.7 

60  55.81 

1.238 

27.2 

2 

U 

22  12.9 

2.78 

3.0 

257  41 39.5 

4    2  34.3 

16  41.2 

61   8.58 

0.884 

27.7 

3 

L 

10  46.5 

2.81 

3.5 

265  17  14.5 

-3  34   8.2 

16  43.5 

61 16.87 

+0.493 

28.2 

3 

U 

23  20.1 

2.79 

4.0 

272  54   0.7 

3    148.1 

16  44.4 

6120.30 

+0.079 

28.7 

4 

L 

1153.2 

2.73 

4.5 

280  30  40.8 

2  26  12.7 

16  44.0 

61 18.73 

-0.344 

29.2 

•     •    • 

5.0 

288   5  56.9 

148   6.2 

16  42.2 

61 12.09 

0.780 

0.3 

6 

U 

0  25.5 

2.6S 

5.5 

295  38  35.1 

1    817.0 

16  39.0 

61   0.59 

1.162 

0.8 

5 

L 

12  66.7 

2.54 

6.0 

303    7  27.9 

-0  27  34.6 

16  34.7 

60  44.59 

-1.606 

1.3 

6 

U 

126.5 

2.43 

6.5 

310  31  36.4 

+0  13  12.1 

16  29.2 

60  24.65 

1.811 

1.8 

6 

L 

13  65.0 

2.33 

7.0 

317  50  12.1 

0  53  16.6 

16  22.9 

60    1.35 

2.060 

2.3 

7 

U 

2  22.1 

2.31 

7.5 

325   2  37.2 

1  31  57.4 

16  15.8 

59  35.45 

2.249 

2.8 

7 

L 

14  48.1 

2.11 

8.0 

332   8  26.3 

2   8  37.5 

16    8.3 

59    7.65 

2.375 

3.3 

8 

U 

3  12.9 

2.03 

8.5 

339    7  24.5 

+2  42  46.7 

16   0.4 

58  38.71 

-2.441 

3.8 

8 

L 

15  36.8 

1.96 

9.0 

345  59  27.4 

3  14   0.3 

15  52.4 

58   9.29 

2.452 

4.3 

9 

U 

4   0.0 

1.91 

9.5 

352  44  39.7 

3  41  59.4 

15  44.4 

57  40.05 

2.413 

4.8 

9 

L 

16  22.7 

1.87 

10.0 

359  23  14.1 

4    6  30.6 

15  36.6 

57  11.52 

2.332 

5.3 

10 

U 

4  45.0 

1.85 

10.5 

5  55  29.5 

4  27  24.4 

15  29.2 

56  44.23 

2.215 

5.8 

10 

L 

17    7.0 

1.84 

11.0 

12  21 49.6 

+4  44  36.5 

15  22.2 

56  18.49 

-2.071 

6.3 

11 

U 

6  29.1 

1.84 

11.5 

18  42  42.2 

4  58    1.8 

15  15.6 

55  54.60 

1.905 

6.8 

11 

L 

17  61.2 

1.8$ 

12.0 

24  58  37.6 

5    7  43.2 

15   9.7 

55  32.85 

1.722 

7.3 

12 

U 

613.4 

1.87 

12.5 

3110    7.5 

513  42.1 

15   4.4 

55  13.32 

1.530 

7.8 

12 

L 

18  36.0 

1.90 

13.0 

37  17  44.9 

516    1.8 

14  59.7 

54  56.13 

1.833 

8.3 

13 

U 

6  58.9 

1.93 

13.5 

43  22   2.0 

+5  14  47.5 

14  55.7 

54  41.31 

-1.135 

8.8 

13 

L 

19  22.3 

1.97 

14.0 

49  23  30.9 

510   4.9 

14  52.3 

54  28.89 

0.938 

9.3 

14 

U 

7  46.1 

2.01 

14.5 

55  22  42.9 

5    2    1.0 

14  49.5 

54  18.79 

0.746 

9.8 

14 

L 

2010.4 

2.04 

15.0 

6120    7.4 

4  50  43.5 

14  47.4 

54  10.95 

0.561 

10.3 

15 

U 

8  35.1 

2.08 

15.5 

67  16  12.7 

4  36  20.8 

14  45.9 

54    5.28 

0.386 

10.8 

15 

L 

21   0.2 

2.10 

16.0 

73  11  25.0 

+4  19    2.6 

14  44.9 

54    1.65 

-0.221 

11.3 

16 

U 

9  26.6 

2.13 

16.5 

79    6   8.7 

3  58  59.2 

14  44.4 

53  59.93 

-0.067 

11.8 

16 

L 

2160.9 

2.12 

17.0 

85   0  46.4 

3  36  22.2 

14  44.4 

54   0.01 

+0.076 

12.3 

17 

U 

10  16.3 

2.11 

17.5 

90  55  38.2 

3  11  24.6 

14  44.9 

54    1.72 

0.207 

12.8 

17 

L 

22  41.5 

%J» 

18.0 

96  51   3.2 

2  44  20.2 

14  45.8 

54    4.94 

0.327 

13.3 

18 

U 

11   6.5 

2.07 

18.5 

102  47  18.7 

+2  15  24.4 

14  47.0 

54   9.54 

+0.437 

13.8 

18 

L 

23  31.1 

2.03 

19.0 

108  44  40.6 

144  53.7 

14  48.6 

54  15.41 

0.538 

14.3 

19 

U 

1166.2 

1.99 

19.5 

114  43  23.2 

113    6.0 

14  50.5 

54  22.42 

0.630 

14.8 

... 

20.0 

120  43  40.5 

0  40  20.5 

14  52.7 

54  30.51 

0.716 

15.3 

20 

L 

018.8 

1.95 

20.5 

126  45  45.4 

+0   6  57.3 

14  55.2 

54  39.59 

0.796 

15.8 

20 

U 

12  41.9 

1.90 

21.0 

132  49  50.6 

-0  26  42.4 

14  57.9 

54  49.61 

+0.872 

16.3 

21 

L 

1   4.5 

1.96 

21.5 

138  56    8.3 

1   0  16.4 

15   0.9 

55   0.52 

0.947 

16.8 

21 

U 

13  26.6 

1.83 

22.0 

145   4  51.3 

1 33  22.1 

15   4.1 

5512.34 

1.021 

17.3 

22 

L 

148.4 

1.80 

22.5 

151  16  12.4 

2   5  36.4 

15   7.6 

55  25.03 

1.096 

17.8 

22 

U 

14   9.9 

1.78 

23.0 

157  30  24.7 

2  36  35.9 

15  11.3 

55  38.61 

1.170 

18.3 

23 

L 

2  31.2 

1.77 

23.5 

163  47  42.0 

-3    5  57.2 

15  15.2 

55  53.11 

+1.247 

18.8 

23 

U 

14  62.5 

1.77 

24.0 

170   818.7 

-3  33  16.9 

15  19.4 

56   8.54 

+1.324 

19.3 

24 

L 

313.8 

1.78 

MOON,  1916. 
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GREENWICH  MEAN  TIME. 


O.M.T. 

LoDgitode. 

LaUtude. 

diameta*. 

H«rkontal 
Parallax. 

Var. 

Afe. 

Transit, 
Meridian  of  Qraenwlch. 

Var. 
Hour. 

Jan.    24.0 

met/ 

170    818.7 

-3  33  16.9 

15  19.4 

'     It 
56   8.54 

-1-1.334 

d 
19.3 

Jan.  24 

L 

h    m 
313.8 

m 
1.78 

24.5 

176  32  29.5 

3  5812.2 

15  23.9 

56  24.88 

1.401 

19.8 

24 

U 

15  35.4 

1.81 

25.0 

183   0  29.3 

4  20  20.9 

15  28.6 

56  42.14 

1.477 

20.3 

25 

L 

3  57.3 

1.84 

25.5 

189  32  33.0 

4  39  21.2 

15  33.6 

57   0.31 

1JS60 

20.8 

25 

U 

16  19.7 

1.90 

26.0 

196    8  54.5 

4  54  53.0 

15  38.7 

57  19.31 

l.«15 

21.3 

26 

L 

4  42.9 

1.97 

28.5 

202  49  47.0 

-5   6  37.0 

15  44.1 

57  39.04 

+1.870 

21.8 

26 

U 

17   6.9 

2.04 

27.0 

209  35  21.4 

5  14  16.0 

15  49.6 

57  59.34 

1.711 

22.3 

27 

L 

5  31.9 

3.13 

27.5 

216  25  46.0 

5  17  35.0 

15  55.3 

58  20.01 

1.782 

22.8 

27 

U 

17  58.0 

3.33 

28.0 

223  21    5.3 

5  16  21.8 

16   0.9 

58  40.79 

1.727 

23.3 

28 

L 

6  25.3 

3.33 

28.5 

230  21 19.8 

5  10  27.8 

16    6.5 

59    1.32 

1.001 

23.8 

28 

U 

18  54.0 

3.43 

29.0 

237  26  22.3 

-4  59  48.2 

16  12.0 

59  21.23 

+1.000 

24.3 

29 

L 

7  23.8 

3.53 

29.5 

244  36   2.6 

4  44  23.4 

16  17.1 

59  40.07 

1.510 

24.8 

29 

U 

19  54.7 

3.61 

ao.o 

25150    1.2 

4  24  19.6 

16  21.8 

59  57.33 

1.368 

25.3 

30 

L 

8  26.5 

3.67 

30.5 

259   7  51.7 

3  59  49.1 

16  25.9 

60  12.47 

1.161 

25.8 

30 

U 

20  58.9 

3.71 

31.0 

266  29   0.2 

3  31 11.0 

16  29.3 

60  25.02 

0.023 

26.3 

31 

L 

9  31.4 

3.60 

31.5 

273  52  45.3 

-2  58  51.3 

16  31.9 

60  34.46 

•K).046 

26.8 

31 

U 

22   3.6 

3.66 

Feb.     1.0 

281  18  19.1 

2  23  22.5 

16  33.5 

60  40.36 

40.336 

27.3 

Feb.    1 

L 

10  35.3 

3.60 

1.5 

288  44  48.5 

145  22.8 

16  34.1 

60  42.40 

0.000 

27.8 

1 

U 

23   6.1 

3.53 

2.0 

296  11 16.4 

1    5  35.7 

16  33.5 

60  40.32 

-O.S47 

28.3 

2 

L 

1135.8 

3.43 

2.5 

303  36  44.1 

-0  24  47.1 

16  31.8 

60  34.08 

0.004 

28.8 

•    •    •    •    • 

•     •     • 

3.0 

311    012.8 

+0  16  15.5 

16  29.0 

60  23.72 

-1.038 

29.3 

3 

U 

0   4.3 

3.33 

3.5 

318  20  46.4 

0  56  45.3 

16  25.1 

60   9.49 

1.380 

0.3 

3 

L 

12  31.7 

3.34 

4.0 

325  37  32.1 

1  35  57.7 

16  20.3 

59  51.71 

1.610 

0.8 

4 

U 

0  58.1 

3.15 

4.5 

332  49  44.1 

2  13  12.4 

16  14.6 

59  30.87 

1.8S0 

1.3 

4 

L 

13  23.4 

3.07 

6.0 

339  56  43.3 

2  47  54.3 

16    8.2 

59   7.52 

2.033 

1.8 

5 

U 

147.9 

3.03 

5.5 

346  57  59.2 

+3  19  34.1 

16    1.4 

5842.30 

-2.164 

2.3 

5 

L 

14  11.8 

1.97 

6.0 

353  53  10.0 

3  47  49.2 

15  54.1 

58 15.78 

3.342 

2.8 

6 

U 

2  35.2 

1.93 

6.5 

0  42    2.9 

4  12  22.6 

15  46.7 

57  48.68 

2.271 

3.3 

6 

L 

14  58.2 

1.91 

7.0 

7  24  33.6 

4  33   2.7 

15  39.3 

57  21.49 

2.262 

3.8 

7 

U 

3  21.0 

1.90 

7.6 

14   0  46.0 

4  49  44.1 

15  82.1 

56  54.83 

2.188 

4.3 

7 

L 

15  43.7 

1.90 

S.0 

20  30  51.2 

+5   2  24.8 

15  25.1 

56  29.16 

-2.086 

4.8 

8 

U 

4   6.5 

1.90 

S.5 

26  55   7.1 

511    6.4 

15  18.5 

56   4.91 

1.060 

5.3 

8 

L 

16  29.4 

1.93 

9.0 

33  13  56.4 

5  15  53.3 

1512.3 

55  42.45 

1.700 

5.8 

9 

U 

4  52.6 

1.95 

9.5 

39  27  46.5 

5  16  52.1 

15   6.8 

55  22.02 

1.610 

6.3 

9 

L 

17  16.2 

1.98 

10.0 

45  37    8.0 

5 14 10.7 

15   1.8 

55   3.87 

1.414 

6.8 

10 

U 

5  40.1 

3.00 

10.5 

51  42  34.3 

+6   7  58.0 

14  57.5 

54  48.13 

-1.207 

7.3 

10 

L 

18   4.3 

3.03 

11.0 

57  44  40.0 

4  58  23.8 

14  53.9 

54  34.92 

0.004 

7.8 

11 

U 

6  29.0 

3.07 

11.5 

63  44    1.2 

4  45  38.5 

14  51.0 

54  24.30 

0.779 

8.3 

11 

L 

18  53.9 

3.09 

12.0 

69  41 14.2 

4  29  52.7 

14  48.8 

54  16.23 

0J65 

8.8 

12 

U 

7  19.1 

3.11 

12.5 

75  36  54.8 

4  11 17.6 

14  47.3 

54  10.71 

0.365 

9.3 

12 

L 

19  44.5 

3.13 

13.0 

81 31  38.1 

+3  50   4.9 

14  46.5 

54    7.69 

-0.163 

9.8 

13 

U 

8   9.9 

3.13 

13.5 

87  25  58.6 

3  26  26.6 

14  46.3 

54   7.03 

•K).041 

10.3 

13 

L 

20  35.2 

3.10 

14.0 

93  20  28.8 

3   0  35.9 

14  46.8 

54    8.63 

0.323 

10.8 

14 

U 

9   0.4 

3.06 

14.5 

99 15  39.6 

2  32  46.5 

14  47.8 

5412.31 

0.390 

11.3 

14 

L 

21  25.2 

3.06 

15.0 

105  11  59.4 

2   313.1 

14  49.3 

5417.94 

0.544 

U.8 

15 

U 

9  49.7 

3.03 

15.5 

HI    9  54.8 

+1  32  11.9 

14  51.3 

54  25.32 

•fO.683 

12.3 

15 

L 

22  13.7 

1.98 

16.0 

117    9  49.5 

+1   0   0.2 

14  53.8 

54  34.26 

+0.805 

12.8 

16 

U 

10  37.3 

1.94 
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GREENWICH  MEAN  TIME. 


G.  M.  T. 

Longitude. 

• 

Latitude. 

Semi- 
diameter. 

Horicontal 
Parallax. 

Var. 
Hmir. 

Age. 

Transit, 
Meridian  of  Qreenwich. 

Var. 
Hour. 

0           /            // 

•       t        n 

/      If 

/      // 

tt 

d 

h    m 

m 

Feb.    16.0 

117    9  49.5 

+1   0   0.2 

14  53.8 

54  34.26 

-M).805 

12.8 

Feb.  16 

U 

10  37.3 

1.94 

16.5 

12312    4.7 

+0  26  56.6 

14  56.6 

54  44.56 

0.909 

13.3 

16 

L 

23   0.4 

1.90 

17.0 

129  16  58.6 

~0    6  38.5 

14  69.7 

54  56.00 

0.997 

13.8 

17 

U 

11  23.0 

1.87 

17.5 

135  24  46.7 

0  40  23.6 

15    3.1 

55    8.42 

1.068 

14.3 

17 

L 

23  45.3 

1.84 

18.0 

141  35  41.6 

1 13  55.8 

15   6.6 

56  21.59 

1.124 

14.8 

18 

U 

12   7.8 

1.82 

18.5 

147  49  52.8 

-1  46  51.0 

15  10.4 

55  35.33 

+1.166 

15.3 

•     •     • 

19.0 

154    7  27.2 

2  18  44.6 

15  14.3 

55  49.53 

1.195 

15.8 

19 

L 

0  29.0 

1.81 

19.5 

160  28  29.1 

2  49  11.0 

15  18.2 

56    3.96 

1.212 

16.3 

19 

U 

12  50.7 

1.80 

20.0 

166  53   0.6 

3  17  45.0 

15  22.2 

56  18.57 

1.220 

16.8 

20 

L 

112.3 

1.81 

20.5 

173  21    1.4 

3  44    1.4 

15  26.2 

56  33.22 

1.221 

17.3 

20 

U 

13  34.1 

1.82 

21.0 

179  62  29.4 

-4    7  36.0 

15  30.2 

56  47.84 

+1.215 

17.8 

21 

L 

156.1 

lift 

21.6 

186  27  21.5 

4  28    5.7 

15  34.1 

57    2.36 

1.205 

18.3 

21 

U 

14  18.5 

1.88 

22.0 

193    5  32.9 

4  45    9.6 

15  38.0 

57  16.75 

1.193 

18.8 

22 

L 

2  41.4 

1.S3 

22.6 

199  46  58.3 

4  58  28.7 

15  41.9 

57  31.00 

1.180 

19.3 

22 

U 

15    5.0 

2.00 

23.0 

206  31  32.6 

5    7  46.9 

15  45.8 

57  45.06 

1.164 

19.8 

23 

L 

3  29.6 

2.07 

23.5 

21319   9.4 

-5  12  51.0 

15  49.5 

57  58.89 

+1.145 

20.3 

23 

U 

16  54.8 

2.15 

24.0 

220    9  43.0 

5  13  31.4 

15  53.2 

58  12.49 

1.121 

20.8 

24 

L 

4  21.2 

2J4 

24.5 

227    3    7.4 

5    9  41.9 

15  56.8 

58  25.78 

1.002 

21.3 

24 

U 

16  48.6 

2.33 

25.0 

233  59  16.0 

5    120.6 

16   0.4 

58  38.70 

1.067 

21.8 

25 

L 

517.1 

2.42 

25.5 

240  58    2.3 

4  48  29.7 

16    3.8 

58  51.12 

1.010 

22.3 

25 

U 

17  46.6 

2.49 

26.0 

247  59  18.6 

-4  31 15.6 

16    7.0 

59    2.87 

+0.949 

22.8 

26 

L 

616.9 

2.55 

26.5 

255    2  56.2 

4    9  49.8 

16    9.9 

59  13.81 

0.870 

23.3 

26 

U 

18  47.8 

2.59 

27.0 

262    8  44.5 

3  44  28.0 

16  12.6 

59  23.69 

0.772 

23.8 

27 

L 

7  19.1 

2.eo 

27  5 

269  16  30.9 

3  15  31.0 

16  15.0 

59  32.27 

0.662 

24.3 

27 

U 

19  50.3 

2.59 

28.0 

276  25  59.2 

2  43  24.0 

16  16.9 

59  39.24 

0.508 

24.8 

28 

L 

8  21.3 

2.55 

28.5 

283  36  50.8 

-2    8  36.5 

16  18.3 

59  44.39 

+0.341 

25.3 

28 

U 

20  61.6      2.49 

29.0 

290  48  43.1 

1  31  42.6 

16  19.1 

59  47.35 

+0.151 

25.8 

29 

L 

9  21.2 

2.42 

29.5 

298    1    9.6 

0  53  19.0 

16  19.2 

59  47.95 

-0.058 

26.3 

29 

U 

2149.9 

2.35 

Mar.      1.0 

305  13  40.2 

-0  14    5.4 

16  18.7 

59  45.91 

0.282 

26.8 

Mar.     1 

L 

10  17.6 

2.27 

1.5 

312  25  41.2 

+0  25  17.2 

16  17.4 

59  41.13 

0.516 

27.3 

1 

U 

22  44.3 

2.19 

2.0 

319  36  36.8 

+1    4    7.5 

16  15.3 

59  33.54 

-0.752 

27.8 

2 

L 

11 10.2 

2.12 

2.5 

326  45  49.3 

1  41  45.5 

16  12.^ 

59  23.12 

0.984 

28.3 

2 

U 

23  35.2 

2.06 

3.0 

333  52  40.0 

2  17  33.2 

16    8.9 

59   9.98 

1J02 

28.8 

3 

L 

11  59.6 

2.01 

3.5 

340  56  31.1 

2  50  56.2 

16    4.6 

58  54.35 

1.400 

29.3 

•     •     • 

4.0 

347  56  46.6 

3  21  24.6 

15  59.8 

58  36.49 

1.571 

0.3 

4 

U 

9  23.5 

1.97 

4.5 

354  52  54.7 

+3  48  33.7 

15  54.4 

58  16.75 

-1.711 

0.8 

4 

L 

12  47.0 

1.95 

5.0 

1  44  27.3 

4  12    4.1 

15  48.6 

57  55.55 

1.815 

1.3 

5 

U 

110.3 

1.93 

6.5 

8  31    2.2 

4  31  42.1 

15  42.6 

57  33.34 

1.881 

1.8 

5 

L 

18  33.4 

1.93 

6.0 

15  12  23.6 

4  47  19.4 

15  36.4 

57  10.58 

1.906 

2.3 

6 

U 

156.6 

1.94 

6.5 

21  48  22.3 

4  58  52.4 

15  80.1 

56  47.76 

^.892 

2.8 

6 

L 

14  19.9 

1.95 

7.0 

28  18  56.2 

+5   6  21.8 

15  24.0 

56  25.29 

-1.843 

3.3 

7 

U 

2  43.4 

1.97 

7.5 

34  44    9.7 

5   9  52.2 

15  18.1 

56    3.65 

1.761 

3.8 

7 

L 

16    7.1 

1.99 

8.0 

41    4  13.6 

5   9  30,6 

15  12.5 

55  43.17 

1.647 

4.3 

8 

U 

3  31.2 

2.02 

8.5 

47  19  25.3 

5    5  26.4 

15    7.4 

55  24.23 

1.506 

4.8 

8 

L 

16  55.6 

2.05 

9.0 

53  80    6.9 

4  57  50.5 

15    2.7 

55    7.13 

1.342 

5.3 

9 

U 

4  20.4 

2.07 

9.5 

59  36  45.1 

+4  46  55.0 

14  58.6 

54  52.10 

-1.169 

5.8 

9 

L 

16  45.4 

2.09 

10.0 

65  39  50.7 

+4  32  52.5 

14  55.2 

54  39.36 

-0.962 

6.3 

10 

U 

610.7 

2.12 
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GREENWICH  MEAN  TIME. 


O.M.T. 

LoDgltade. 

Lfttitudt. 

Semi- 
(liamattf, 

Horisont*! 
PwmllAx. 

Var. 
uSor. 

Age. 

Transit, 
M«4dJan  of  Greenwioh. 

Var. 
umir. 

•       t        n 

•     /     // 

/      // 

1     1$ 

$$ 

d 

h    m 

m 

Mar.   10i> 

65^50.7 

+4  32  62.5 

14  56.2 

64  39.36 

-0.96S 

6.3 

Mar.  10 

U 

510.7 

2.12 

10.5 

71  39  57.2 

4  15  56.0 

14  52.3 

54  29.06 

0.764 

6.8 

10 

L 

17  36.2 

2.12 

11.0 

77  37  41.0 

3  66  18.9 

14  50.2 

54  21.30 

0.539 

7.3 

11 

U 

6    1.7 

2.12 

11.5 

83  33  39.8 

3  34  14.4 

14  48.8 

54  16.17 

OJIO 

7.8 

11 

L 

18  27.1 

2.11 

124) 

80  28  32.7 

3    9  56.3 

14  48.1 

54  13.66 

^.009 

8.3 

12 

U 

6  62.4 

2.00 

12.5 

96  22  58.9 

+2  43  38.3 

14  48.2 

54  13.77 

+0.117 

8.8 

12 

L 

19  17.4 

2.07 

13.0 

101 17  37.9 

2  16  34.6 

14  48.9 

54  16.43 

0.S27 

9.3 

13 

U 

7  42.1 

2.04 

13.6 

107  13    8.2 

1  46  59.8 

14  50.3 

54  21.58 

o.«» 

9.8 

13 

L 

20   6.3 

2.00 

14.0 

11310    7.4 

115   9.7 

14  62.8 

54  29.08 

0.730 

10.8 

14 

U 

8  30.1 

1.97 

14.5 

119    911.4 

0  43  20.6 

14  55.0 

54  38.78 

0.806 

10.8 

14 

L 

20  63.6 

1.93 

15.0 

125  10  53.4 

+0  10  60.2 

14  68.2 

54  50.50 

-1-1.068 

11.3 

16 

U 

916.6 

1.80 

15.6 

131  15  43.8 

-0  22    2.6 

15    1.8 

55    8.97 

1.191 

11.8 

16 

L 

2139.0 

1.87 

16.0 

137  24  10.3 

0  64  67.0 

15   6.0 

5618.99 

1.307 

12.3 

16 

U 

10    1.3 

1.84 

16.5 

143  36  35.7 

1  27  31.2 

15  10.4 

56  36.26 

1.400 

12.8 

16 

L 

22  23.3 

1.83 

17.0 

149  63  18.8 

1  59  21.8 

16  16.1 

66  52.49 

1.408 

13.3 

17 

U 

10  46.2 

1.82 

17.5 

156  14  33.4 

-2  30   3.7 

16  20.0 

6610.38 

+1.610 

13.8 

17 

L 

23   7.1 

1.82 

18.0 

162  40  27.7 

2  69  11.2 

15  24.9 

56  28.62 

1.636 

14.3 

18 

U 

1129.1 

1.84 

18.5 

169  11    4.4 

3  26  18.0 

15  29.9 

56  46.88 

1.614 

14.8 

18 

L 

23  51.3 

1.87 

19.0 

175  46  20.6 

3  50  67.3 

16  34.8 

67    4.86 

1.478 

15.3 

19 

U 

12 13.9 

1.90 

19.5 

182  28    7.6 

4  12  43.4 

16  39.6 

57  22.28 

1.430 

15.8 

•     •     • 

20.0 

189  10  11.0 

-4  31 11.7 

16  44.1 

67  38.87 

-1-1.348 

16.3 

20 

L 

0  36.9 

1.94 

20.5 

195  58 12.3 

4  46   0.0 

15  48.3 

57  54.44 

1.3i8 

16.8 

20 

U 

13   0.6 

2.01 

21.0 

202  49  48.4 

4  56  49.0 

16  62.2 

58    8.78 

1.140 

17.3 

21 

L 

126.1 

2.07 

21.5 

209  44  33.8 

5    3  22.9 

16  55.8 

58  21.77 

1.034 

17.8 

21 

U 

13  50.4 

2.15 

22.0 

216  42    0.3 

6    5  80.7 

15  58.9 

58  33.31 

0.908 

18.3 

22 

L 

216.7 

2.23 

22.5 

223  41  39.9 

-5    3   5.7 

16    1.6 

58  43.41 

+0.778 

18.8 

22 

U 

14  44.0 

2.81 

23.0 

230  43    4.0 

4  66    6.6 

16    4.0 

58  52.00 

0.666 

19.3 

23 

L 

312.3 

2.39 

23.5 

237  45  46.4 

4  44  37.1 

16    5.9 

68  69.15 

0.636 

19.8 

23 

U 

15  41.5 

2.47 

24.0 

244  49  22.7 

4  28  46.2 

16    7.6 

69   4.86 

0.430 

20.3 

24 

L 

411.6 

2.63 

24.5 

251  53  31.1 

4    8  47.6 

16    8.7 

59    9.24 

0.310 

20.8 

24 

U 

16  42.1 

2.57 

25.0 

258  67  63.7 

-3  44  59.4 

16    9.5 

69  12.33 

+0.306 

21.3 

25 

L 

513.1 

2.68 

25.5 

266    216.3 

3  17  44.1 

16  10.0 

59  14.20 

0.106 

21.8 

25 

U 

17  44.0 

2.67 

26.0 

273    6  23.6 

2  47  27.4 

16  10.2 

59  14.90 

+0.009 

22.8 

26 

L 

614.7 

3.63 

28.5 

28010    8.9 

2  14  38.2 

16  10.1 

69  14.41 

-0.087 

22.8 

26 

U 

18  44.8 

3.47 

27.0 

287  13  22.9 

1  39  47.9 

16    9.7 

69  12.81 

0.188 

23.3 

27 

L 

7  14.2 

2.41 

27.5 

294  15  68.9 

-1    3  29.8 

16    8.9 

69  10.02 

-0.382 

23.8 

27 

U 

19  42.7 

2.33 

28.0 

301 17  49.4 

-0  26  18.6 

16    7.8 

69   6.02 

0.886 

24.8 

28 

L 

810.2 

2.25 

28.5 

308 18  46.7 

+0  11 10.8 

16   6.4 

69   0.79 

0.492 

24.8 

28 

U 

20  36.8 

2.18 

29.0 

316  18  41.7 

0  48  22.6 

16    4.6 

58  54.19 

0.608 

25.3 

29 

L 

9   2.5 

2.11 

29.5 

322  17  23.0 

1  24  41.8 

16    2.4 

58  46.27 

0.719 

25.8 

29 

U 

2127.5 

2.06 

30.0 

329  14  37.4 

+1  69  35.2 

16  69.9 

58  36.94 

-0.887 

26.3 

30 

L 

9  51.7 

2.00 

30.5 

33610    8.8 

2  32  31.0 

16  57.0 

58  26.20 

0.964 

26.8 

30 

U 

2215.6 

1.96 

31.0 

343    3  39.3 

3    3   0.3 

15  63.6 

68  14.07 

1.060 

27.3 

31 

L 

10  38.8 

1.93 

31.6 

349  54  49.3 

3  30  37.6 

16  50.0 

58   0.67 

1.178 

27.8 

31 

U 

23    1.9 

1.92 

%.     1.0 

366  43  17.9 

3  55   0.6 

15  46.0 

57  46.84 

1.276 

28.3 

Apr.     1 

L 

1124.9 

1.91 

1.6 

3  28  44.3 

+4  16  62.2 

15  41.6 

57  30.01 

-1.359 

28.8 

1 

U 

23  47.8 

1.92 

2.0 

10  10  48.0 

+4  32  68.9 

15  37.1 

57  13.27 

-1.427 

29.3 

2 

L 

12  10.9 

1.94 
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GREENWICH  MEAN  TDCB. 


O.M.T. 

LoDgitode. 

Latitude. 

Smni- 
diameter. 

Horitontal 
ParaUax, 

Var. 
Hott. 

Age. 

Tnnflt, 
Meridian  of  Oreeowioh. 

Var. 
^or. 

•     /      // 

•       t        n 

#     tt 

t     II 

II 

d 

h     m 

m 

Apr.      1.0 

356  43  17.9 

+3  55   0.6 

15  46.0 

57  45.84 

-1.27« 

28.3 

Apr.     1 

L 

1124.9 

IJl 

1.6 

3  28  44.3 

4  15  52.2 

15  41.6 

57  30.01 

1.350 

28.8 

1 

U 

2347.8 

1.92 

2.0 

10  10  48.0 

4  32  58.9 

15  37.1 

57  13.27 

1.437 

29.3 

2 

L 

1210.9 

1.94 

2.5 

16  49  11.3 

4  46  12.2 

15  32.3 

56  55.82 

1.475 

0.3 

•    •    • 

3.0 

23  23  38.1 

4  55  27.7 

15  27.5 

56  37.97 

1.409 

0.8 

3 

U 

0  34.3 

1.96 

3.5 

29  53  56.9 

+5   0  45.1 

15  22.6 

56  19.95 

-1.409 

1.3 

3 

L 

12  57.9 

1.96 

4.0 

36  19  59.8 

5    2    8.1 

15  17.7 

56   2.10 

1.478 

1.8 

4 

U 

121.8 

2.01 

4.5 

42  41  44.5 

4  59  43.4 

15  13.0 

55  44.69 

1.422 

2.3 

4 

L 

13  46.2 

2.04 

5.0 

48  59  13.1 

4  53  40.2 

15    8.4 

55  28.04 

1.345 

2.8 

5 

U 

210.9 

2.07 

5.5 

5512  33.5 

4  44   9.8 

15   4.2 

55  12.48 

1.246 

3.3 

5 

L 

14  36.0 

2.10 

6.0 

61  21  58.8 

+4  31  25.2 

15   0.3 

54  58.24 

-1.128 

3.8 

6 

U 

3    1.3 

2.12 

6.5 

67  27  47.2 

4  15  40.5 

14  56.8 

54  45.62 

0.070 

4.3 

6 

L 

15  26.9 

2.14 

7.0 

73  30  21.1 

3  57  10.3 

14  53.9 

54  34.84 

0.816 

4.8 

7 

U 

3  52.6 

2.14 

7.5 

79  30   7.6 

3  36    9.7 

14  51.5 

54  26.11 

0.686 

5.3 

7 

L 

16  18.3 

2.13 

S.O 

85  27  37.1 

3  12  54.0 

14  49.8 

54  19.63 

0.448 

5.8 

8 

U 

4  43.8 

2.11 

3.5 

91  23  23.8 

+2  47  38.4 

14  48.6 

54  15.52 

-0.240 

6.3 

8 

L 

17    9.0 

2.09 

9.0 

9718   4.1 

2  20  38.1 

14  48.2 

5413.90 

-O.020 

6.8 

9 

U 

5  33.9 

2.06 

9.5 

103  12  16.6 

152    8.7 

14  48.5 

5414.84 

•M>.186 

7.3 

9 

L 

17  58.4 

2.02 

10.0 

109   6  41.4 

1  22  25.5 

14  49.4 

54  18.38 

0.404 

7.8 

10 

U 

6  22.4 

1.96 

10.5 

115    1  59.9 

0  51  44.3 

14  51.1 

54  24.53 

0.620 

8.3 

10 

L 

18  45.9 

1.94 

11.0 

120  58  53.5 

+0  20  21.2 

14  53.5 

54  33.25 

-M).882 

8.8 

11 

U 

7    8.9 

1.90 

11.5 

126  58    3.2 

-0  11  26.5 

14  56.5 

54  44.47 

1.036 

9.3 

11 

L 

19  31.5 

1.87 

12.0 

133   0    9.3 

0  43  21.1 

15   0.2 

54  58.07 

1.227 

9.8 

12 

U 

7  53.8 

1.84 

12.5 

139   5  50.1 

115    3.5 

15    4.5 

5513.84 

1.402 

10.3 

12 

L 

2015.8 

1.82 

13.0 

145  15  41.6 

1  46  13.2 

15   9.4 

55  31.62 

1.557 

10.8 

13 

U 

8  37.6 

1.81 

13.5 

151  30  16.0 

-2  16  28.5 

15  14.7 

55  51.13 

+1.680 

11.3 

13 

L 

20  59.3 

1.81 

14.0 

157  50    1.0 

2  45  26.2 

15  20.4 

5612.04 

1.793 

11.8 

14 

U 

9  21.1 

1.82 

14.5 

164  15  19.0 

3  12  41.7 

15  26.4 

56  34.05 

1.866 

12.3 

14 

L 

21  43.1 

1.84 

15.0 

170  46  26.4 

3  37  49.3 

15  32.6 

56  56.71 

1.906 

12.8 

15 

U 

10    5.4 

1.87 

15.5 

177  2?  31.2 

4   0  22.9 

15  38.8 

57  19.62 

1.907 

13.3 

15 

L 

22  28.1 

1.92 

16.0 

184    6  34.1 

-4  19  56.3 

15  45.0 

57  42.31 

+1.870 

13.8 

16 

U 

10  51.5 

1.98 

16.5 

190  55  26.7 

4  36    4.1 

15  51.0 

58   4.33 

1.798 

14.3 

16 

L 

2315.7 

2.05 

17.0 

197  49  51.8 

4  48  23.0 

15  56.7 

58  25.21 

1.679 

14.8 

17 

U 

1140.8 

2.U 

17.5 

204  49  23.9 

4  56  32.2 

16    2.0 

58  44.52 

1.581 

15.3 

... 

18.0 

211  53  29.4 

5   015.0 

16   6.7 

59    1.85 

1.352 

15.8 

18 

L 

0   6.8 

2.22 

18.5 

219    127.4 

-4  59  19.8 

16  10.8 

59  16.85 

+1.148 

16.3 

18 

U 

12  34.0 

2.31 

19.0 

226  12  32.5 

4  53  40.8 

16  14.2 

59  29.32 

0.925 

16.8 

19 

L 

1    2.3 

2.40 

19.5 

233  25  55.7 

4  4318.4 

16  16.8 

59  39.01 

0.090 

17.3 

19 

U 

13  31.7 

2.49 

20.0 

240  40  47.2 

4  28  20.0 

16  18.7 

59  45.85 

0.452 

17.8 

20 

L 

2    2.1 

2.56 

20.5 

247  56  17.7 

4   8  59.3 

16  19.8 

59  49.87 

+0.218 

18.3 

20 

U 

14  33.2 

2.61 

21.0 

255  11  41.4 

-3  45  36.2 

16  20.1 

59  51.14 

-0.006 

18.8 

21 

L 

3   4.8 

2.64 

21.5 

262  26  16.8 

3  18  35.8 

16  19.8 

59  49.80 

0.214 

19.3 

21 

U 

15  36.5 

2.63 

22.0 

269  39  28.2 

2  48  27.6 

16  18.7 

59  46.06 

0.402 

19.8 

22 

L 

4   8.0 

2.60 

22.5 

276  50  46.6 

2  15  44.5 

16  17.1 

59  40.23 

0.567 

20.3 

22 

U 

16  39.0 

2.54 

23.0 

283  59  50.1 

141    1.5 

16  15.0 

59  32.56 

0.710 

2G.8 

23 

L 

5   9.1 

2.47 

23.5 

291    6  22.0 

-1    4  54.8 

16  12.5 

59  23.29 

-0.830 

21.3 

23 

U 

17  38.3 

2.39 

24.0 

298  10  12.0 

-0  28   0.6 

16    9.6 

59  12.74 

-0.927 

21.8 

24 

L 

6   6.4 

2.29 
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GREENWICH  MEAN  TIME. 


0.1f.T. 

Loogitndt. 

Lfttttnde. 

Semi- 
diameUr. 

Horitontsl 
Ptrallaz. 

Var. 
Hoar. 

Agt. 

Tniidt, 
ItoldianorOiSeawkiL 

Var. 
Hoar. 

» 

•     /      // 

m       t        It 

/     II 

/     // 

II 

d 

h    m 

m 

Aiw.    24.0 

298  10  12.0 

-0  28   0.6 

16   9.6 

69 12.74 

-0,087 

21.8 

Apr.  24 

L 

6   6.4 

2.20 

24.5 

306  11 14.9 

+0   9   6.3 

16   6.5 

69   1.16 

1.004 

22.3 

24 

U 

18  33.4 

2.21 

25.0 

312   9  28.6 

0  46  47.8 

16    3.1 

68  48.71 

1.066 

22.8 

25 

L 

6  59.4 

2.13 

25.5 

319   4  54.1 

1  21  84.4 

16  59.5 

68  36.64 

1.113 

23.3 

25 

U 

19  24.5 

2.06 

26.0 

326  57  33.3 

166  54.1 

16  66.8 

68  22.09 

1.147 

23.8 

26 

L 

7  48.8 

1.00 

26.5 

332  47  29.2 

+2  28  18.7 

16  52.0 

68   8.15 

-1.174 

24.3 

26 

U 

2012.4 

1.04 

27.0 

339  34  44.1 

2  68  22.4 

16  48.2 

67  63.94 

1.196 

24.8 

27 

L 

8  36.6 

1.01 

27.6 

346  19  19.5 

3  26  42.6 

15  44.2 

67  39.49 

1.212 

26.3 

27 

U 

20  68.3 

1.80 

28.0 

363    115.1 

3  49  69.4 

16  40.2 

67  24.88 

1.294 

26.8 

28 

L 

9  20.8 

1.88 

28.5 

359  40  29.3 

4  10  66.6 

16  36.2 

67  10.12 

1.288 

26.3 

28 

U 

2143.4 

1.88 

29.0 

6  16  59.0 

+4  28  21.2 

16  32.2 

66  65.29 

-1.280 

26.8 

29 

L 

10   6.^ 

1.80 

29.5 

12  60  39.4 

4  42    3.6 

16  28.1 

66  40.40 

1.242 

27.3 

29 

U 

22  28.7 

1.01 

30.0 

19  21  24.7 

4  61  57.8 

16  24.1 

66  26.50 

1.280 

27.8 

30 

L 

10  51.8 

1.04 

30.5 

25  49    9.1 

4  68    1.2 

16  20.0 

66  10.70 

1.220 

28.3 

30 

U 

2316.2 

1.07 

May      1.0 

32  13  46.4 

6   014.6 

16  16.0 

66  66.06 

1.210 

28.8 

May     1 

L 

11  39.1 

2.01 

1.6 

38  36  12.2 

+4  68  41.6 

15  12.1 

66  41.68 

-1.182 

29.3 

•     •     • 

2.0 

44  63  22.6 

4  63  29.0 

16   8.3 

66  27.71 

1.142 

0.3 

2 

U 

0   3.4 

2.04 

2.6 

51    817.1 

4  44  46.0 

16   4.7 

6614.33 

1.060 

0.8 

2 

L 

12  28.1 

2.06 

3.0 

57  19  57.1 

4  32  43.9 

15    1.2 

66   1.66 

1.021 

1.3 

3 

U 

0  68.3 

2.11 

3.5 

63  28  27.6 

4  17  36.8 

14  68.0 

64  49.88 

0.088 

1.8 

3 

L 

13  18.7 

2.13 

4.0 

69  33  67.1 

+3  69  36.3 

14  56.1 

64  39.18 

-0.840 

2.3 

4 

U 

144.4 

2.14 

4.5 

76  36  37.9 

3  39   0.7 

14  52.6 

64  29.77 

0.726 

2.8 

4 

L 

14  10.1 

2.14 

5.0 

81  36  46.9 

3  16    6.1 

14  50.4 

64  21.84 

0.606 

3.3 

6 

U 

2  35.8 

2.13 

5.5 

87  34  41.3 

2  61    6.4 

14  48.7 

64  16.66 

0.460 

3.8 

5 

L 

15   1.3 

2.11 

6.0 

93  30  47.4 

2  24  21.0 

14  47.4 

64  11.07 

0.200 

4.3 

6 

U 

3  26.6 

2.08 

6.5 

99  26  31.6 

+166   6.9 

14  46.8 

54    8.63 

-0.118 

4.8 

6 

L 

16  51.3 

2.04 

7.0 

106  19  23.8 

1  26  37.9 

14  46.7 

64    8.31 

40.066 

6.3 

7 

U 

416.6 

2.00 

7.5 

111  12  67.7 

0  66  13.7 

14  47.2 

64  10.26 

0.261 

6.8 

7 

L 

16  39.3 

1.06 

8.0 

117    6  49.0 

+0  26  10.2 

14  18.4 

5414.60 

0.464 

6.3 

8 

U 

6   2.6 

1.01 

8.5 

123    136.9 

-0    616.9 

14  60.2 

54  21.40 

0.671 

6.8 

8 

L 

17  26.2 

1.87 

9.0 

128  57  57.6 

-0  37  47.2 

14  62.8 

64  30.71 

40.881 

7.3 

9 

U 

6  47.4 

1.83 

9.5 

134  56  36.2 

1   9   6.2 

14  66.0 

64  42.64 

1.001 

7.8 

9 

L 

18   9.2 

1.81 

10.0 

140  58   9.6 

139  64.6 

14  59.9 

64  66.86 

1.205 

8.3 

10 

U 

6  30.8 

1.70 

10.5 

147    3  21.7 

2    9  53.1 

16   4.6 

5613.60 

1.401 

8.8 

10 

L 

18  62.2 

1.78 

11.0 

163  12  61.8 

2  38  41.9 

16   9.7 

56  32.60 

1.676 

9.3 

11 

U 

713.5 

1.77 

11.5 

159  27  17.1 

-3   6  69.5 

15  16.4 

66  63.76 

+1.842 

9.8 

11 

L 

19  34.8 

1.70 

12.0 

166  47  12.6 

3  31  23.7 

15  21.7 

56  16.74 

1.006 

10.3 

12 

U 

7  66.4 

1.82 

12.5 

17213    8.8 

3  64  31.1 

15  28.4 

66  41.30 

2.102 

10.8 

12 

L 

20  18.4 

1.85 

13.0 

178  45  30.2 

4  14  57.4 

15  36.4 

67    7.07 

2.186 

11.3 

13 

U 

8  40.9 

1.00 

13.6 

185  24  36.0 

4  32  18.1 

16  42.6 

67  33.68 

2.228 

11.8 

13 

L 

21    4.1 

1.97 

14.0 

192  10  32.1 

-4  46    8.8 

16  49.9 

68   0.36 

+2.227 

12.3 

14 

U 

9  28.1 

2.04 

14.5 

199   3  21.9 

4  66   6.3 

16  57.1 

68  26.83 

2.178 

12.8 

14 

L 

2163.2 

2.14 

15.0 

206    2  63.4 

6    149.5 

16   4.1 

68  62.44 

2.060 

13.3 

16 

U 

10  19.4 

2.23 

15.5 

213    8  4^.6 

6   3   0.5 

16 10.7 

69  16.66 

1.031 

13.8 

16 

L 

22  46.8 

2.34 

16.0 

220  20  25.4 

4  69  26.3 

16  16.7 

69  38.68 

1.731 

14.3 

16 

U 

11 16.6 

2.45 

16.6 

227  37  10.2 

-4  60  69.6 

16  22.0 

69  67.94 

+1.487 

14.8 

16 

L 

23  46.6 

2.54 

17.0 

234  58   7.5 

-4  37  40.2 

16  26.4 

60  14.12 

+1.205 

15.3 

17 

U 

1216.7 

2.63 
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GREENWICH  MEAN  TIME. 


0.  M.  T. 

Longitude. 

Latitude. 

Smni- 
diameter. 

Hortsontal 
Parallax. 

Var. 
Boor. 

Age. 

Transit, 
Meridian  of  Qreeowiofa. 

Var. 
Hoiv. 

0            /             // 

•     /     // 

/     // 

/     // 

// 

d 

h    m 

m 

May    17.0 

234  58    7.5 

-4  37  40.2 

16  26.4 

60  14.12 

+1.205 

15.3 

May  17 

U 

1216.7 

2JI 

17.5 

242  22  18.4 

4  19  35.2 

16  29.8 

60  26.72 

0.893 

15.8 

•    •    • 

18.0 

249  48  38.4 

3  56  59.9 

16  32.2 

60  35.46 

0.563 

16.3 

18 

L 

0  48.8 

2.69 

18.5 

25716    1.9 

3  30  17.1 

16  33.5 

60  40.15 

+0.223 

16.8 

18 

U 

13  21.4 

2.72 

19.0 

264  43  23.9 

2  59  56.6 

16  33.6 

60  40.81 

-0.118 

17.3 

19 

L 

154.2 

2.72 

19.5 

272    9  42.7 

-2  26  33.8 

16  32.7 

60  37.52 

--0.431 

17.8 

19 

U 

14  26.6 

2.(8 

20.0 

279  34    2.7 

1  50  48.4 

16  30.8 

60  30.56 

0.728 

18.3 

20 

L 

2  58.5 

2.63 

20.5 

286  55  36.0 

1 13  22.4 

16  28.0 

60  20.27 

0.084 

18.8 

20 

U 

15  29.4 

2.58 

21.0 

294  13  43.4 

-0  34  58.9 

16  24.5 

60    7.08 

1.206 

19.3 

21 

L 

3  59.2 

2.43 

21.5 

301  27  53.9 

+0    3  40.2 

16  20.2 

59  51.45 

1.390 

19.8 

21 

U 

16  27.7 

2.33 

22.0 

308  37  46.4 

+0  41  54.5 

16  15.4 

5d  33.90 

-1.530 

20.3 

22 

L 

4  55.0 

2J2 

22.5 

315  43    7.3 

119   6.8 

16  10.2 

59  14.92 

1.030 

20.8 

22 

U 

17  21.1 

2.14 

23.0 

322  43  50.4 

1  54  43.4 

16    4.8 

58  54.94 

1.092 

21.3 

23 

L 

5  46.3 

2.06 

23.5 

329  39  55.5 

2  28  14.5 

15  59.2 

58  34.43 

1.722 

21.8 

23 

U 

18  10.5 

1.99 

24.0 

336  31  26.8 

2  59  14.5 

15  53.6 

58  13.74 

1.724 

22.3 

24 

L 

6  34.1 

1.94 

24.5 

343  18  32.5 

+3  27  21.6 

15  48.0 

57  53.17 

-1.708 

22.8 

24 

U 

18  57.1 

1.90 

25.0 

350    122.6 

3  52  17.9 

15  42.4 

57  32.94 

1.608 

23.3 

25 

L 

7  19.7 

1J7 

25.5 

356  40    8.4 

4  13  49.4 

15  37.1 

57  13.31 

1.600 

23.8 

25 

U 

19  42.1 

1.86 

26.0 

315    2.4 

4  31  45.1 

15  31.9 

56  54.38 

1.545 

24.3 

26 

L 

8    4.4 

1J6 

26.5 

9  46  16.1 

4  45  57.7 

15  27.0 

56  36.26 

1.474 

24.8 

26 

U 

20  26.8 

1.87 

27.0 

1614   0.8 

+4  56  22.4 

15  22.3 

56  19.02 

-1.398 

25.3 

27 

L 

8  49.4 

1.89 

27.5 

22  38  26.8 

5    2  57.5 

15  17.9 

56    2.69 

1.322 

25.8 

27 

U 

21  12.3 

1.92 

28.0 

28  59  43.4 

5    5  43.8 

15  13.7 

55  47.26 

1.246 

26.3 

28. 

L 

9  35.6 

1.96 

28.5 

35 17  58.9 

5   4  44.8 

15    9.7 

55  32.80 

1.168 

26.8 

28 

U 

21  59.3 

1.99 

29.0 

41  83  21.0 

5   0    6.1 

15   6.0 

55  19.25 

1.090 

27.3 

29 

L 

10  23.5 

2.03 

29.5 

47  45  56.3 

+4  51  55.5 

15    2.6 

55    6.63 

-1.012 

27.8 

29 

U 

22  48.1 

2.07 

30.0 

53  55  51.7 

4  40  22.8 

14  59.4 

54  54.97 

0.938 

28.3 

30 

L 

11 13.1 

2.10 

30.5 

60    313.7 

4  25  39.6 

14  56.5 

54  44.26 

0.851 

28.8 

30 

U 

23  38.5 

2.U 

31.0 

66   810.2 

4    7  59.1 

14  53.8 

54  34.55. 

0.766 

29.3 

31 

L 

12    4.1 

2.14 

31.5 

72  10  49.5 

3  47  36.1 

14  51.5 

54  25.91 

0.676 

0.2 

•    •    • 

June      1.0 

78  11  21.9 

+3  24  45.9 

14  49.4 

5418.35 

-0.579 

0.7 

June    1 

U 

0  29.8 

2.14 

1.5 

84   9  58.4 

2  59  45.3 

14  47.7 

54  12.02 

0-475 

1.2 

1 

L 

12  55.4 

2.12 

2.0 

90   6  53.1 

2  32  51.4 

14  46.3 

54   6.98 

0.364 

1.7 

2 

U 

120.8 

2.10 

2.5 

96   2  22.0 

2    4  22.0 

14  45.3 

54    3.32 

0.243 

2.2 

2 

L 

13  45.8 

2.07 

3.0 

101  56  43.2 

134  35.0 

14  44.7 

54    1.18 

-0.112 

2.7 

3 

U 

210.4 

2.0S 

8.5 

107  50  18.0 

+1    3  48.4 

14  44.6 

54   0.68 

+0.030 

3.2 

3 

L 

14  34.5 

1.98 

4.0 

113  43  29.9 

0  32  20.4 

14  45.0 

54    1.94 

0.182 

3.7 

4 

U 

2  58.0 

1.93 

4.5 

119  36  45.5 

+0    0  29.1 

14  45.8 

54   5.08 

0.344 

4.2 

4 

L 

15  20.9 

1.89 

5.0 

125  30  33.2 

-0  31  27.4 

14  47.2 

54  10.23 

0.515 

4.7 

5 

U 

3  43.3 

1.84 

5.5 

131  25  23.5 

1    310.9 

14  49.2 

54  17.49 

0.695 

5.2 

5 

L 

16    5.2 

1.81 

6.0 

137  21  50.8 

-1  34  23.4 

14  51.8 

54  26.95 

+0.883 

5.7 

6 

U 

4  26.7 

1.78 

6.5 

143  20  29.3 

2    4  46.3 

14  55.0 

54  38.69 

1.074 

6.2 

6 

L 

16  47.9 

1.75 

7.0 

149  21  56.0 

2  34    1.1 

14  58.8 

54  52.74 

1.267 

6.7 

7 

U 

5    8.8 

1.74 

7.5 

155  26  47.8 

3    148.7 

15    3.2 

55   9.10 

1.460 

7.2 

i 

L 

17  29.7 

1.74 

8.0 

161  35  42.2 

3  27  49.2 

15    8.3 

55  27.74 

1.647 

7.7 

8 

U 

5  50.6 

1.75 

8.5 

167  49  16.5 

-3  51  42.4 

15  14.0 

55  48.58 

+1.825 

8.2 

8 

L 

18  11.7 

1.7T 

9.0 

174    8   6.0 

-4  13    7.7 

15  20.3 

56  11.49 

+1.990 

8.7 

9 

U 

6  33.1 

1.81 
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GREENWICH  MEAN  TIME. 


0.  M .  T. 

Longitude. 

Latitude. 

Semi- 
diameter. 

Horiaontal 
Paraliajt. 

Var. 
Hmir. 

Age. 

Transit, 
Meridian  of  Greenwich. 

Var. 
Hour. 

June    9.0 

174    8    0.0 

-413   7.7 

0           tt 

15  20.3 

5611.49 

If 
•1-1 .090 

d 
8.7 

June    9 

U 

h    m 
6  83.1 

m 
1.81 

9.5 

180  32  43.7 

4  31  43.4 

15  27.0 

56  36.26 

3.136 

9.2 

9 

L 

18  55.1 

1.86 

10.0 

187    3  39.0 

4  47    7.9 

15  34.2 

57    2.64 

3.364 

9.7 

10 

U 

7  17.7 

1.03 

10.5 

193  41 16.0 

4  58  59.6 

15  41.7 

57  30.23 

3.M1 

10.2 

10 

L 

19  41 .2 

3.00 

11.0 

200  25  52.9 

5   6  57.6 

15  49.5 

57  58.66 

3.8fl0 

10.7 

11 

U 

8   5,7 

3.00 

ll.Si 

207  17  38.8 

-5  10  42.4 

15  57.3 

58  27.37 

•I-3J91 

11.2 

11 

L 

20  31.4 

3.10 

12.0 

214  16  34.3 

5   9  57.0 

16   5.0 

58  55.^ 

3.841 

11.7 

12 

U 

8  58.4 

3.31 

12.5 

221  22  29.6 

5    4  28.0 

16  12.5 

59  23.34 

3.338 

12.2 

12 

L 

21^6^.8 

3.43 

13.a 

228  35   2.7 

4  54   6.6 

16  19.6 

59  49.27 

3.074 

12.7 

13 

U 

9  56.6 

2.54 

13.5 

235  53  40.7 

4  38  50.6 

16  26.0 

6012.88 

ija3 

13.2 

13 

L 

22  27:7 

3.64 

14.0 

243  17  38.6 

-4  18  44.7 

16  31.6 

60  33.48 

•fl.S74 

13.7 

14 

U 

10  59.9 

3.71 

14.5 

250  46    2.0 

3  54    2.1 

16  36.3 

60  50.47 

1.340 

14.2 

14 

L 

23  32.8 

3.76 

15.0 

258  17  47.3 

3  25    3.9 

16  39.8 

61    3.31 

0J85 

14.7 

15 

U 

12   6.1 

3.77 

15.5 

265  51  44.9 

2  52  19.9 

16  42.0 

61 11.60 

0.493 

15.2 

•    •     • 

16.0 

273  26  41.8 

2  16  27.0 

16  43.0 

61 15.10 

+0.087 

15.7 

16 

L 

0  89.3 

3.74 

16.5 

281    125.0 

-138    8.3 

16  42.6 

61 13.72 

-0.315 

16.2 

16 

U 

13  12.0 

2.60 

17.0 

288  34  43.4 

0  58  10.7 

16  41.0 

61    7.61 

0.700 

16.7 

17 

L 

143.8 

3.60 

17.5 

296    5  32.1 

-0  17  23.2 

16  38.1 

60  57.06 

1.065 

17.2 

17 

U 

14  14.4 

2.50 

18.0 

303  32  52.6 

+0  23  25.5 

16  34.1 

60  42.45 

1.870 

17.7 

18 

L 

2  43.8 

3.30 

18.5 

310  55  56.4 

1    3  28.8 

16  29.2 

60  24.38 

1.036 

18.2 

18 

U 

15  11.9 

2.30 

19.0 

31814    4.0 

+142    3.8 

16  23.4 

60   8.42 

-1.848 

18.7 

19 

L 

3  38.8 

3.10 

19.5 

325  26  46.4 

2  18  32.8 

16  17.1 

59  40.25 

3.006 

19.2 

19 

U 

16   4.6 

3.11 

20.0 

332  33  44.1 

2  52  23.4 

16  10.4 

59  15.50 

3.111 

19.7 

20 

L 

4  29.4 

2.03 

20.5 

339  34  46.8 

3  23   9.2 

16    3.4 

58  49.80 

3.166 

20.2 

20 

U 

16  53.4 

1.08 

21.0 

346  29  52.0 

3  50  29.8 

15  56.3 

58  23.71 

3.175 

20.7 

21 

L 

516.9 

1.04 

21.5 

85319    4.1 

+414    9.6 

15  49.2 

57  57.73 

-3.148 

21.2 

21 

U 

17  39.9 

1.00 

22.0 

0   2  33.3 

4  33  58.1 

15  42.3 

57  32.30 

3.068 

21.7 

22 

L 

6   2.6 

1.80 

22.5 

6  40  33.3 

4  49  48.9 

15  35.6 

57    7.74 

3.000 

22.2 

22 

U 

18  25.2 

1.80 

23.0 

13  13  21.6 

5    139.5 

15  29.2 

56  44.36 

1.808 

22.7 

23 

L 

6  47.9 

1.80 

23.5 

19  41 17.7 

5    9  3a.O 

15  23.2 

56  22.35 

1.773 

23.2 

23 

U 

19  10.7 

1.01 

24.0 

26    4  42.4 

+5  13  23.7 

15  17.6 

56    1.84 

-1.645 

23.7 

24 

L 

7  33.8 

1.04 

24.5 

32  23  56.9 

5  13  25.6 

15  12.5 

55  42.92 

1.500 

24.2 

24 

U 

19  57.2 

1.07 

25.0 

38  39  22.6 

5    9  42.4 

15    7.8 

55  25.64 

1.370 

24.7 

25 

L 

8  21.0 

2.00 

25.5 

44  51  20.5 

5   2  23.1 

15    3.5 

5510.03 

1.383 

25.2 

25 

U 

20  45.2 

2.03 

26.0 

51    011.1 

4  51  37.6 

14  59.7 

54  56.04 

1.006 

25.7 

26 

L 

9   9.8 

2.07 

26.5 

57    613.5 

+4  37  37.4 

14  56.3 

54  43.66 

-0.067 

26.2 

26 

U 

2134.9 

2.10 

27.0 

63    9  46.4 

4  20  34.9 

14  53.4 

54  32.82 

0.841 

26.7 

27 

L 

10   0.2 

2.11 

27.5 

6911    7.3 

4   0  43.8 

14  50.8 

54  23.47 

0.718 

27.2 

27 

U 

22  25.6 

2.12 

28.0 

75  10  33.1 

3  38  18.9 

14  48.7 

5415.58 

0.500 

27.7 

28 

L 

10  51.1 

2.12 

28.5 

81    819-7 

3  13  35.9 

14  46.9 

54    9.07 

0.485 

28.2 

28 

U 

23  16.6 

2.11 

29.0 

87    4  43.0 

+2  46  51.1 

14  45.5 

54    3.94 

-0.373 

28.7 

29 

L 

11  41.8 

2.08 

29.5 

92  59  58.4 

2  18  21.7 

14  44.5 

54   0.12 

0.363 

29.2 

•     •     • 

30.0 

98  54  21.8 

1  48  25.7 

14  43.8 

53  57.65 

0.150 

0.0 

80 

U 

0   6.6 

2.06 

30.5 

104  48   9.0 

1 17  21.5 

14  43.5 

53  56.54 

-0.038 

0.5 

30 

L 

12  31.0 

2.01 

%     1.0 

110  41  37.0 

0  45  27.8 

14  43.5 

53  56.73 

-M).076 

1.0 

July     1 

U 

0  54.9 

1.07 

1.5 

116  35    3.1 

+013    3.7 

14  44.0 

53  58.34 

+0.193 

1.5 

1 

L 

13 18.3 

1.92 

2.0 

122  28  46.0 

-0  19  31.9 

14  44.8 

54    1.41 

+0.316 

2.0 

2 

U 

141.0 

1.87 
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GREENWICH  MEAN  TIME. 


O.  M.  T. 

LoDgltade. 

Latitude. 

Semi- 
diameto*. 

HorisoDtal 
ParaUax. 

Var. 
Hour. 

Age. 

TnoiU, 
Meridian  of  Qrtonwidi. 

Var. 
Hour. 

O         t          H 

•        in 

/      // 

/      // 

It 

d 

h    m 

m 

July     1.0 

110  41  37.0 

+0  45  27.8 

14  43.5 

53  56.73 

•fO.076 

1.0 

July    1 

U 

0  64.9 

1.97 

1.5 

116  35    3.1 

+013    3.7 

14  44.0 

53  58.34 

0.193 

1.5 

1 

L 

13  18.3 

1J3 

2.0 

122  28  46.0 

-0  19  31.9 

14  44.8 

54    1.41 

0.810 

2.0 

2 

U 

141.0 

1.87 

2.5 

128  23    6.8 

0  51  59.2 

14  46.0 

54   5.95 

0.440 

2.5 

2 

L 

14    3.2 

1.83 

3.0 

134  18  24.0 

1  23  59.3 

14  47.7 

64  12.10 

0.662 

3.0 

3 

U 

2  24.9 

1.79 

3.5 

140  15  •  3.4 

-1  56  12.8 

14  49.8 

64  19.91 

+0.733 

3.5 

3 

L 

14  46.2 

1.76 

4.0 

146  13  28.6 

2  25  20.6 

14  52.4 

54  29.47 

0.871 

4.0 

4 

U 

3    7.1 

1.74 

4.5 

15214    5.5 

2  54    3.4 

14  56.6 

54  40.86 

1.090 

4.5 

4 

L 

15  27.9 

1.7J 

5.0 

158  17  21.9 

3  21    2.4 

14  69.2 

54  64.11 

1.186 

5.0 

6 

U 

3  48.5 

1.72 

5.5 

164  23  46.3 

3  46  58.5 

16    3.3 

55    9.30 

1.848 

5.5 

5 

L 

16   9.1 

1.72 

6.0 

170  33  47.8 

-4   8  33.0 

16   8.0 

55  26.46 

+1.611 

6.0 

6 

U 

4  29.9 

1.71 

6.5 

176  47  66.9 

4  28  26.8 

15  13.2 

55  45.64 

1.071 

6.5 

6 

L 

16  61.0 

1.77 

7.0 

183    6  42.9 

4  46  21.4 

15  18.9 

66    6.52 

1.826 

7.0 

7 

U 

512.6 

1.82 

7.5 

189  30  34.5 

4  58  68.2 

15  26.1 

66  29.30 

1.009 

7.6 

7 

L 

17  34.7 

1.88 

8.0 

195  59  58.7 

5   8  59.2 

15  31.8 

66  53.71 

3.097 

8.0 

8 

U 

5  57.6 

1.96 

8.5 

202  36  19.5 

-515    7.5 

16  38.8 

57  19.54 

+3.303 

8.6 

8 

L 

18  21.5 

3.04 

9.0 

209  16  57.1 

617    7.1 

15  46.1 

67  46.47 

3.380 

9.0 

9 

U 

6  46.5 

3.14 

9.5 

216    5    6.7 

6  14  44.1 

15  53.7 

58  14.12 

3.332 

9.5 

9 

L 

19  12.8 

2.24 

10.0 

222  59  56.4 

6    7  47.7 

16    1.3 

58  42.06 

3.833 

10.0 

10 

U 

7  40.4 

2.36 

10.5 

230    127.2 

4  56  10.3 

16    8.8 

59   9.68 

3.376 

10.5 

10 

L 

20    9.4 

3.47 

11.0 

237    9  30.9 

-4  39  49.4 

16  16.1 

69  36.44 

+3.174 

11.0 

11 

U 

8  39.7 

3.57 

11.5 

244  23  49.5 

4  18  48.5 

16  23.0 

60    1.65 

3.016 

11.5 

11 

L 

21 11.1 

2.66 

12.0 

251  43  54.4 

3  63  17.4 

16  29.2 

60  24.68 

1.797 

12.0 

12 

U 

9  43.5 

2.72 

12.5 

259   9    7.1 

3  23  34.0 

16  34.7 

60  44.68 

1.633 

12.5 

12 

L 

22  16.4 

3.74 

13.0 

266  38  38.0 

2  50    3.9 

16  39.1 

61    0.94 

1.198 

13.0 

13 

U 

10  49.4 

3.74 

13.5 

274  11  29.9 

-2  13  20.2 

16  42.5 

61  13.14 

+0.838 

13.6 

13 

L 

2$  22.1 

3.70 

14.0 

281  46  37.5 

134    3.8 

16  44.5 

61  20.69 

0.437 

14.0 

14 

U 

1154.2 

3.63 

14.5 

289  22  50.8 

0  53   0.6 

16  45.2 

6123.32 

+0.006 

14.6 

•     •     • 

15.0 

296  58  57.5 

-Oil    0.8 

16  44.6 

6120.89 

-4>.413 

16.0 

16 

L 

0  25.3 

2.54 

15.5 

304  33  46.5 

+0  31    4.1 

16  42.6 

61 13.49 

0.818 

16.6 

16 

U 

12  56.3 

2.45 

16.0 

312    6    5.8 

+1 12  22.9 

16  39.2 

61    1.35 

-1.196 

16.0 

16 

L 

124.1 

3.35 

16.5 

319  34  55.1 

162    7.6 

16  34.8 

60  44.94 

1.634 

16.6 

16 

U 

13  51.7 

2.36 

17.0 

326  69  17.4 

2  29  34.6 

16  20.3 

60  24.76 

1.820 

17.0 

17 

L 

2  18.3 

2.17 

17.5 

334  18  26.7 

3    4    6.8 

16  22.9 

60    1.60 

2.048 

17.6 

17 

U 

14  43.9 

2.10 

18.0 

341  31  43.0 

3  36  13.6 

16  15.9 

69  35.86 

3.317 

18.0 

18 

L 

3    8.8 

2.04 

18.6 

348  38  42.8 

+4    2  31.6 

16    8.5 

59   8.52 

-3.338 

18.5 

18 

U 

15  33.0 

2.00 

19.0 

356  39    8.8 

4  26  46.0 

16   0.8 

68  40.20 

2.382 

19.0 

19 

L 

3  66.8 

1.97 

19.5 

2  32  63.6 

4  44  43.6 

16  53.0 

5811.66 

3.386 

19.5 

19 

U 

16  20.2 

1.94 

20.0 

9  19  58.8 

4  69  23.0 

16  45.2 

67  43.14 

8J43 

20.0 

20 

L 

4  43.5 

1.94 

20.5 

16   0  33.8 

5    9  43.6 

16  37.7 

67  16.46 

3.363 

20.5 

20 

U 

17    6.8 

1.94 

21,0 

22  34  53.8 

+5  15  49.6 

15  30.5 

56  46.95 

-3.163 

21.0 

21 

L 

5  30.2 

1.96 

21.5 

29    319.1 

6  17  47.7 

16  23.6 

66  23.91 

3.018 

21.6 

21 

U 

17  53.8 

1.96 

22.0 

36  26  13.7 

5  16  47.6 

16  17.3 

56   0.62 

1J63 

22.0 

22 

L 

617.7 

2.00 

22.5 

4144   4.8 

610   0.0 

15  11.6 

66  39.26 

1.008 

22.6 

22 

U 

18  41.9 

2.03 

23.0 

47  67  21.0 

6   0  37.2 

16   6.2 

6519.92 

1.633 

23.0 

23 

L 

7    6.5 

3.06 

23.5 

54   6  32.4 

+4  47  62.3 

16    1.6 

55    2.73 

-1.344 

23.6 

23 

U 

19  31.4 

3.08 

24.0 

6012    8.6 

+4  31  59.0 

14  67.4 

64  47.66 

-1.166 

24.0 

24 

L 

7  66.5 

2.10 
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GREENWICH  MEAN  TIME. 


O.ILT. 

LoogitodA. 

Latitode. 

Semi- 
diameter. 

Horisontal 
Pandiax. 

V«r. 
Hour. 

Afe. 

Tnuadt, 
Mddian  of  Qreenwioh. 

Var. 
uour* 

My   24.0 

6012    S.6 

+4  31  59.0 

14  57.4 

/      ft 
54  47.66 

-I.IM 

d 
24.0 

July  24 

L 

h    m 
7  56.5 

m 
2.1& 

24.5 

66  14  40.1 

4  13  11.6 

14  53.9 

54  34.74 

0.990 

24.5 

24 

U 

20  21.9 

2.12 

25.0 

72  14  35.7 

3  51  44.9 

14  50.9 

54  23.88 

o.8ao 

25.0 

25 

L 

8  47.4 

2.12 

25.5 

78  12  24.0 

3  27  54.2 

14  48.5 

54  15.04 

0.666 

25.5 

25 

U 

2112.8 

2.11 

26.0 

84   8  31.9 

3   155.3 

14  46.6 

54   8.11 

0.499 

26.0 

26 

L 

9  38.1 

2.09 

26.5 

90   3  24.6 

+2  34   4.5 

14  45.2 

54    3.04 

-0.851 

26.5 

26 

U 

22   3.1 

2.07 

27.0 

95  57  26.4 

2   4  38.8 

14  44.3 

53  59.67 

0.210 

27.0 

27 

L 

10  27.8 

2.04 

27.5 

101  50  59.8 

133  55.6 

14  43.9 

53  57.95 

-0.078 

27.5 

27 

U 

22  52.0 

1.99 

28.0 

107  44  26.0 

1    212.9 

14  43.8 

53  57.77 

•K).046 

28.0 

28 

L 

11  15.7 

1.96 

28.5 

113  38   4.5 

+0  29  49.4 

14  44.2 

53  59.03 

0.163 

28.5 

28 

U 

23  38.9 

1.91 

29.0 

119  32  14.1 

-0   2  55.7 

14  44.9 

54    1.67 

-»0.276 

29.0 

29 

L 

12   1.5 

1.86 

29.5 

125  27  12.3 

0  35  42.9 

14  46.0 

54   5.64 

0.384 

29.5 

•     •     • 

30.0 

131  23  16.0 

1    812.4 

14  47.4 

54  10.86 

0.487 

0.4 

30 

U 

0  23.6 

1.82 

30.5 

137  20  41.3 

140   3.9 

14  49.1 

54  17.32 

0.689 

0.9 

30 

L 

12  45.3 

1.79 

31.0 

143  19  44.0 

2  10  57.3 

14  51.2 

54  25.02 

0.693 

1.4 

31 

U 

1   6.5 

1.76 

31.5 

149  20  39.7 

-2  40  32.3 

14  53.7 

54  83.94 

40.796 

1.9 

31 

L 

13  27.5 

1.74 

Aug.     1.0 

155  23  44.3 

3   8  29.0 

14  56.4 

54  44.12 

0.899 

2.4 

Aug.    1 

U 

148.2 

1.72 

1.5 

161  29  13.7 

3  34  27.6 

14  59.0 

54  55.52 

1.006 

2.9 

1 

L 

14   8.8 

1.72 

2.0 

167  37  24.3 

3  58   9.3 

15    3.0 

55   8.24 

1.114 

3.4 

2 

U 

2  29.5 

1.78 

2.5 

173  48  33.2 

4  19  15.3 

15   6.8 

55  22.80 

1J36 

3.9 

2 

L 

14  50.8 

1.74 

3.0 

180   2  57.6 

-4  37  28.1 

15  11.0 

55  37.69 

•f  1.340 

4.4 

3 

U 

311.4 

1.77 

3.5 

186  20  55.4 

4  52  30.6 

15  15.6 

55  54.45 

1.464 

4.9 

3 

L 

15  32.9 

1.82 

4.0 

192  42  44.7 

5   4   7.1 

15  20.5 

56  12.58 

1.667 

5.4 

4 

U 

3  55.0 

1.87 

4.5 

199   8  43.9 

512   3.1 

15  25.8 

56  32.04 

1.676 

5.9 

4 

L 

16  17.8 

1.98 

5.0 

205  39  10.6 

516   5.5 

15  31.5 

56  52.74 

1.776 

6.4 

5 

U 

4  41.4 

2.01 

5.5 

212  14  21.5 

-516   3.1 

15  37.4 

57  14.59 

+1.864 

6.9 

5 

L 

•17    6.1 

2.ia 

6.0 

218  54  32.3 

5  11 46.9 

15  43.7 

57  37.41 

1.936 

7.4 

6 

U 

5  31.9 

2.20 

6.5 

225  39  55.2 

5   310.4 

15  50.1 

58  0.96 

1.986 

7.9 

6 

L 

17  58.9 

2.30 

7.0 

232  30  40.6 

4  50  10.4 

15  56.6 

58  24.95 

2.008 

8.4 

7 

U 

6  27.1 

2.40 

7.5 

239  26  54.0 

4  32  47.6 

16    3.2 

58  49.04 

1.996 

8.9 

7 

L 

18  56.5 

2.49 

8.0 

246  28  35.6 

-411    6.9 

16   9.6 

59  12.69 

41.943 

9.4 

8 

U 

7  26.9 

2.67 

8.5 

253  35  40.0 

3  45  18.9 

16  15.8 

59  35.48 

1.847 

9.9 

8 

L 

19  58.2 

2.68 

9.0 

260  47  54.1 

3  15  39.5 

16  21.7 

59  56.84 

1.704 

10.4 

9 

U 

8  30.0 

2.66 

9.5 

268   4  57.5 

2  42  31.0 

16  26.9 

60  16.17 

1.610 

10.9 

9 

L 

21    2.0 

2.66 

10.0 

275  26  20.9 

2   6  22.3 

16  31.5 

60  32.88 

1.266 

11.4 

10 

U 

9  33.9 

2.64 

10.5 

282  51  26.8 

-1  27  48.6 

16  35.2 

60  46.89 

40.977 

11.9 

10 

L 

22   5.3 

2.58 

11.0 

290  19  29.7 

0  47  80.1 

16  37.8 

60  56.20 

0.660 

12.4 

11 

U 

10  35.9 

2.52 

11.5 

297  49  36.3 

-0   612.3 

16  39.4 

61    1.85 

40.291 

12.9 

11 

L 

23   5.7 

2.44 

12.0 

305  20  47.7 

+0  35  16.5 

16  39.7 

61    3.10 

-0.087 

13.4 

12 

U 

1134.5 

2.36 

12.5 

312  52   0.5 

116   7.1 

16  38.8 

60  59.77 

0.470 

13.9 

•     •     • 

18.0 

320  22   9.4 

+1  55  31.0 

16  36.7 

60  51.87 

-0J44 

14.4 

13 

L 

0   2.3 

2.27 

13.5 

327  60   9.3 

2  32  42.8 

16  33.3 

60  39.60 

1.196 

14.9 

13 

IT 

12  29.2 

2.21 

14.0 

335  14  58.0 

3    7    1.8 

16  28.9 

60  23.30 

1.618 

15.4 

14 

L 

0  55.3 

2.14 

14.5 

342  35  38.4 

3  37  53.7 

16  23.5 

60   3.45 

1.786 

15.9 

14 

U 

13  20.7 

2.09 

15.0 

349  51 20.0 

4   4  51.1 

16  17.2 

59  40.63 

2.009 

16.4 

15 

L 

145.6 

2.06 

15.5 

357   121.6 

+4  27  34.3 

16  10.4 

59 15.45 

-2J77 

16.9 

15 

U 

14 10.0     2.02 

16.0 

4  511.0 

+4  45  51.0 

16   3.1 

68  48.62 

-a.987 

17.4 

16 

L 

2  84.2 

2.01 
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MOON,  1916. 


GREENWICH  MEAN  TIME. 


0.  M.  T. 

Longitude. 

Latitude. 

Semi- 
diameter. 

Horiiontal 

Var. 
uour. 

Age. 

Traoeit, 
Meridian  of  Orwnwicb. 

Var. 
Hoar. 

•     /      // 

•        t         n 

'      li 

/      // 

II 

d 

h     m 

m 

Aug.    16.0 

4    511.0 

+4  45  51.0 

16    3.1 

58  48.62 

-2.287 

17.4 

Aug.  16 

L 

2  34.2 

2.01 

16.5 

11    2  26.6 

4  59  35.7 

15  55.5 

58  20.77 

2.843 

17.9 

16 

U 

14  58.3 

2U>1 

17.0 

17  52  56.6 

5    8  48.6 

15  47.8 

57  52.57 

2M9 

18.4 

17 

L 

3  22.4 

2.01 

17.5 

24  36  38.8 

5  13  35.4 

15  40.2 

57  24.60 

2.308 

18.9 

17 

U 

15  46.5 

2.02 

18.0 

31 13  39.6 

514   5.0 

15  32.8 

56  57.37 

2.225 

19.4 

18 

L 

4  10.9 

2.04 

18.5 

37  44  13.6 

+5  10  29.8 

15  25.7 

56  31.33 

-2.109 

19.9 

18 

U 

16  35.5 

2.06 

19.0 

44    8  41.1 

5    3    3.9 

15  19.0 

56   6.86 

1.985 

20.4 

19 

L 

5    0.4 

2X6 

19.5 

50  27  28.3 

4  52    2.8 

1512.8 

55  44.25 

1.799 

20.9 

19 

U 

17  25.6 

2.10 

20.0 

56  41    5.3 

4  37  42.8 

15    7.2 

55  23.73 

1.018 

21.4 

20 

L 

5  50.8 

2.12 

20.5 

62  50    5.1 

4  20  20.5 

15    2.3 

55    5.47 

1.426 

21.9 

20 

U 

18  16.4 

2.13 

21.0 

68  55    3.2 

+4   012.6 

14  57.9 

54  49.56 

-1J20 

22.4 

21 

L 

6  42.0 

2.13 

21.5 

74  56  35.5 

3  37  35.8 

14  54.2 

54  36.06 

1.022 

22.9 

21 

U 

19    7.6 

2.13 

22.0 

80  55  18.9 

3  12  46.6 

14  51.2 

54  24.99 

0.820 

23.4 

22 

L 

7  33.1 

2.12 

22.5 

86  51  50.1 

2  46    1.5 

14  48.9 

54  16.34 

0.823 

23.9 

22 

U 

19  58.4 

2.09 

23.0 

92  46  44.4 

2  17  37.1 

14  47.1 

54  10.01 

0.432 

24.4 

23 

L 

8  23.4 

2.06 

23.5 

98  40  36.6 

+1  47  50.2 

14  46.0 

54   5.93 

-0.248 

24.9 

23 

U 

20  47.9 

2M 

24.0 

104  33  59.6 

1  16  57.8 

14  45.5 

54    4.01 

-0.074 

25.4 

24 

L 

911.9 

1.98 

24.5 

110  27  24.2 

0  45  17.2 

14  45.5 

54    4.10 

+0.068 

25.9 

24 

U 

2135.5 

1.94 

25.0 

116  21 19.1 

+013    6.4 

14  46.1 

54    6.07 

0.238 

26.4 

25 

L 

9  58.5 

1J9 

25.5 

122  16  10.8 

-0  19  16.3 

14  47.1 

54    9.75 

0.376 

26.9 

25 

U 

22  21.0 

1.86 

26.0 

128  12  23.1 

-0  51  31.9 

14  48.5 

5415.04 

40.602 

27.4 

26 

L 

10  43.1 

1^ 

26.5 

134  10  17.4 

123  20.6 

14  50.4 

54  21.75 

0.615 

27.9 

26 

U 

23   4.7 

1.79 

27.0 

140  10  12.3 

1  54  22.5 

14  52.5 

54  29.75 

0.716 

28.4 

27 

L 

1126.0 

i.n 

27.5 

146  12  23.9 

2  24  16.9 

14  55.0 

54  38.88 

0.806 

28.9 

27 

U 

23  47.1 

1.75 

28.0 

15217    6.0 

2  52  43.3 

14  57.8 

54  49.06 

0.886 

29.4 

28 

L 

12    8.0 

1.74 

28.5 

158  24  29.5 

-3  19  20.8 

15    0.8 

55   0.12 

•M).968 

0.3 

•     •     • 

29.0 

164  34  44.0 

3  43  49.3 

15    4.0 

5512.04 

1.032 

0.8 

29 

U 

0  28.8 

1.74 

29.5 

170  47  56.5 

4    5  48.7 

15    7.5 

55  24.67 

1.079 

1.3 

29 

L 

12  49.7 

Llh 

30.0 

177    412.8 

4  25   0.3 

15  11.1 

55  37.94 

1.133 

1.8 

30 

U 

110.9 

1.77 

30.5 

183  23  36.9 

4  41    6.3 

15  14.9 

55  51.85 

1.184 

2.3 

30 

L 

13  32.3 

IJO 

31.0 

189  46  12.8 

-4  53  50.6 

15  18.8 

56    6.33 

-1-1.231 

2.8 

31 

U 

154.2 

1.85 

31.5 

19612    3.1 

5    2  59.0 

15  22.9 

56  21.36 

1.276 

3.3 

31 

L 

14  16.7 

1.90 

Sept.     1.0 

202  41  11.0 

5    819.4 

15  27.2 

56  36.95 

1.320 

3.8 

Sept.   1 

U 

2  39.9 

1.97 

1.5 

209  13  39.2 

5   9  42.1 

15  31.6 

56  53.03 

1.361 

4.3 

1 

L 

15    3.9 

2.04 

2.0 

215  49  30.9 

5    7    0.0 

15  36.1 

57    9.59 

1.309 

4.8 

2 

U 

3  28.8 

2.12 

2.5 

222  28  49.4 

-5   0   9.3 

15  40.7 

57  26.58 

-1-1.432 

5.3 

2 

L 

15  54.7 

2JD 

3.0 

229  11  38.8 

4  49    8.7 

15  45.4 

57  43.94 

1.467 

5.8 

3 

U 

4  21.7 

2J0 

3.5 

235  58   2.6 

4  34   0.9 

15  50.2 

58    1.55 

1.474 

6.3 

3 

L 

16  49.7 

2.37 

4.0 

242  48   4.5 

4  14  51.8 

15  55.1 

58  19.27 

1.477 

6.8 

4 

U 

518.7 

2.45 

4.5 

249  41  47.2 

3  51  51.5 

15  59.9 

58  36.92 

1.461 

7.3 

4 

L 

17  48.5 

2.51 

5.0 

256  39  12.1 

-3  25  14.1 

16    4.6 

58  54.26 

-1-1.423 

7.8 

5 

U 

6  18.9 

2.54 

5.5 

263  40  18.0 

2  55  18.0 

16    9.2 

59  10.98 

1.360 

8.3 

5 

L 

18  49.6 

2.56 

6.0 

270  45    1.4 

2  22  25.8 

16  13.5 

59  26.77 

1.267 

8.8 

6 

U 

7  20.4 

2.56 

6.5 

277  53  14.1 

147    5.1 

16  17.4 

59  41.24 

1.141 

9.3 

6 

L 

19  51.0 

2.53 

7.0 

285    4  43.0 

1    9  47.3 

16  20.9 

59  54.03 

0.961 

9.8 

7 

U 

8  21.2 

2.49 

7.5 

292  19    9.8 

-0  31    8.3 

16  23.8 

60    4.66 

-fO.788 

10.3 

7 

L 

20  50.8 

2.43 

8.0 

299  36    9.6 

+0   813.0 

16  26.0 

60  12.81 

-K).563 

10.8 

8 

U 

019.5 

2.36 

MOON,  1916. 
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GREENWICH  MEAN  TIME. 


O.M.T. 

Longitude. 

Latitude. 

Semi- 
diameter. 

HorisoiiUl 
Parallax. 

Var. 
rfour. 

Age. 

Tranait, 
Meridian  of  Greenwich. 

Var. 

•     /      // 

•     /     // 

/      // 

/      f* 

ft 

d 

h     m 

m 

Sept.    8.0 

299  36   9.6 

+0    813.0 

16  26.0 

60  12.81 

+0.50S 

10.8 

Sept.    8 

U 

9  19.5 

236 

8.5 

306  55  11.0 

0  47  35.1 

16  27.4 

60  18.05 

0.306 

11.3 

8 

L 

21  47.5 

2.30 

9.0 

314  15  35.9 

1  26  14.7 

16  28.0 

60  20.10 

+0.030 

11.8 

9 

U 

10  14.7 

2.24 

9.5 

321  36  40.6 

2    3  29.1 

16  27.6 

60  18.72 

-0.262 

12.3 

9 

L 

22  41.2 

2.18 

10.0 

328  57  36.2 

2  38  36.8 

16  26.3 

60  13.78 

0.M0 

12.8 

10 

U 

11    7.0 

2.12 

10.5 

336  17  80.8 

+3  10  59.3 

16  24.0 

60    5.27 

-0.856 

13.3 

10 

L 

23  32.2 

2.09 

11.0 

343  35  30.4 

3  40    2.8 

16  20.7 

59  53.29 

1.187 

13.8 

11 

U 

11  57.2 

2.07 

11.5 

350  50  41.7 

4    519.0 

16  16.6 

59  38.08 

1.80S 

14.3 

•     •     • 

12.0 

358    213.9 

4  26  26.5 

16  11.6 

59  19.98 

1.618 

14.8 

12 

L 

0  21.8 

2.04 

12.5 

5    9  20.8 

4  43  10.2 

16    6.0 

58  59.39 

1.806 

15.3 

12 

U 

12  46.3 

2.04 

13.0 

12  11  22.9 

+4  55  22.3 

15  59.8 

58  36.81 

-1.960 

15.8 

13 

L 

110.8 

2.04 

13.5 

19    7  48.2 

5    3    1.3 

15  53.3 

58  12.77 

2.047 

16.3 

13 

U 

13  35.4 

2.05 

14.0 

25  58  13.4 

5   611.4 

15  46.5 

57  47.85 

2.000 

16.8 

14 

L 

2    0.1 

2.07 

14.5 

32  42  24,5 

5    5    1.8 

15  39.6 

57  22.58 

2.107 

17.3 

14 

U 

14  25.1 

2.09 

15.0 

39  20  16.9 

4  59  45.2 

15  32.8 

56  57.46 

2.072 

17.8 

15 

L 

2  50.4 

2.12 

15.5 

45  51  54.3 

-f-4  50  37.4 

15  26.1 

56  33.01 

-1.906 

18.3 

15 

U 

15  15.9 

2.13 

16.0 

52  17  28.4 

4  37  55.9 

15  19.8 

56    9.63 

1.860 

18.8 

16 

L 

3  41.6 

2.15 

16.5 

58  37  18.4 

4  21  59.4 

15  13.8 

55  47.75 

1.764 

19.3 

16 

U 

16    7.6 

2.17 

17.0 

64  51  49.6 

4    3    7.0 

15    8.3 

55  27.64 

1.606 

19.8 

17 

L 

4  33.6 

2.17 

17.5 

71    131.4 

3  41  37.9 

15    3.4 

55   9.56 

1.416 

20.3 

17 

U 

16  59.7 

2.17 

18.0 

77    6  58.1 

+317  51.0 

14  59.1 

54  53.75 

-1.219 

20.8 

18 

L 

5  25.6 

2.15 

18.5 

83    8  46.9 

2  52    4.8 

14  55.4 

54  40.34 

1.014 

21.3 

18 

U 

17  51.3 

2.13 

19.0 

89    7  36.2 

2  24  37.2 

14  52.4 

54  29.42 

0.808 

21.8 

19 

L 

616.7 

2.09 

19.5 

95    4    6.8 

1  55  45.8 

14  50.2 

54  21.08 

0.580 

22.3 

19 

U 

18  41.6 

2.06 

20.0 

100  58  58.9 

1  25  47.8 

14  48.6 

54  15.30 

0.376 

22.8 

20 

L 

7    6.1 

2.02 

20.5 

106  52  53.4 

+0  55   0.0 

14  47.7 

54  12.07 

-0.164 

23.3 

20 

U 

19  30.0 

1.97 

21.0 

112  46  30.0 

+0  23  39.5 

14  47.5 

54  11.34 

-|4).040 

23.8 

21 

L 

7  53.4 

1.92 

21.5 

118  40  27.0 

-0    7  56.5 

14  48.0 

54  13.00 

0.234 

24.3 

21 

U 

2016.2 

1.88 

22.0 

124  35  21.3 

0  39  30.8 

14  49.0 

5416.93 

0.417 

24.8 

22 

L 

8  38.6 

1.84 

22.5 

130  31  46.8 

1 10  45.3 

14  50.7 

54  22.97 

0.588 

25.3 

22 

U 

21    0.5 

1.81 

23.0 

136  30  15.1 

-1  41  21.4 

14  52.8 

54  30.95 

+0.742 

25.8 

23 

L 

9  22.1 

1.79 

23.5 

142  31 14.7 

211   0.3 

14  55.5 

54  40.71 

0.879 

26.3 

23 

U 

21  43.4 

1.77 

24.0 

148  35    9.7 

2  39  21.9 

14  58.6 

54  51.99 

0.998 

26.8 

24 

L 

10    4.5 

1.75 

24.5 

154  42  21.3 

3   6    6.1 

15    2.0 

55    4.59 

1.000 

27.3 

24 

U 

22  25.5 

1.75 

25.0 

160  53    5.4 

3  30  52.4 

15    5.8 

55  18.29 

1.1T9 

27.8 

25 

L 

10  46.6 

1.77 

25.5 

167    7  34.2 

-3  53  20.2 

15   9.7 

55  32.80 

-M.230 

28.3 

25 

U 

23    7.9 

1.78 

26.0 

173  2b  54.8 

413   9.3 

15  13.8 

55  47.96 

1.282 

28.8 

26 

L 

1129.4 

1.81 

26.5 

179  48  10.4 

4  30   0.1 

15  18.1 

56    3.50 

1.305 

29.3 

26 

U 

23  51.4 

1.85 

27.0 

186  14  19.5 

4  43  34.5 

15  22.4 

5619.20 

1.311 

0.2 

27 

L 

12  13.8 

1.89 

27.5 

192  44  16.5 

4  53  36.2 

15  26.6 

56  34.90 

1.302 

0.7 

»     •     • 

28.0 

199  17  52.7 

-4  59  51.1 

15  30.9 

56  50.40 

+1.280 

1.2 

28 

U 

0  36.9 

1.96 

28.5 

205  54  56.7 

5    2    8.1 

15  35.0 

57    5.58 

1.247 

1.7 

28 

L 

13   0.8 

2.03 

29.0 

212  35  14.8 

5   019.5 

15  39.0 

57  20.29 

1.206 

2.2 

29 

V 

125.6 

2.10 

29.5 

219  18  32.3 

4  54  21.1 

15  42.9 

57  34.45 

1.166 

2.7 

29 

L 

13  51.3 

2.18 

30.0 

226    4  34.3 

4  44  12.9 

15  46.6 

57  48.03 

1.103 

3.2 

30 

U 

218.0 

2.26 

30.5 

232  53    6.2 

-4  29  58.8 

15  50.1 

58   0.94 

+1.040 

3.7 

30 

L 

14  45.6 

2.34 

Oct.     1.0 

239  43  54.7 

-4  11 47.2 

15  53.4 

58  13.17 

+0.903 

4.2 

Oct.     1 

U 

314.2 

2.41 

79790**— 1916 ^9 
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MOON,  1916. 


GREENWICH  MEAN  TIME. 


G.  M.  T. 

Longitude. 

Latitude. 

Smni- 
diameter. 

Horixontal 
ParaUax. 

Var. 
rfour. 

Age. 

Transit, 
Meridian  of  Qreenwidi. 

Var. 
Hoar. 

Oct.       1.0 

9           $             tt 

239  43  61.7 

O           /             // 

-4  11  47.2 

15  63.4 

/      II 
58  13.17 

-M).993 

d 
4.2 

Oct.     1 

U 

h    m 
314.2 

m 
2.41 

1.6 

246  36  48.2 

3  49  50.3 

16  56.6 

58  24.71 

0.932 

4.7 

1 

L 

16  43.5 

2.47 

2.0 

263  31  36.6 

3  24  24.6 

16  59.6 

68  35.64 

0.870 

5.2 

2 

U 

413.4 

2.50 

2.6 

260  28  12.6 

2  65  60.1 

16    2.2 

68  46.62 

0.808 

6.7 

2 

L 

16  43.6 

2.52 

S.O 

267  26  29.9 

2  24  30.4 

16    4.8 

68  64.93 

0.741 

6.2 

8 

IT 

513.9 

2.52 

3.6 

274  26  24.1 

-1  60  62.3 

16    7.1 

69    3.36 

+0.M6 

6.7 

3 

L 

17  4i.O 

2.49 

4.0 

281  27  61.0 

1 15  26.6 

16    9.1 

69  10.88 

0.584 

7.2 

4 

U 

613.7 

2.45 

4.5 

288  30  46.6 

0  38  42.2 

16  10.9 

69  17.33 

0.491 

7.7 

4 

L 

18  42.8 

2.39 

6.0 

296  36    6.4 

-0    116.3 

16  12.3 

69  22.61 

0.386 

8.2 

5 

U 

7  11.2 

2J3 

6.5 

302  40  40.6 

+0  36  16.6 

16  13.4 

59  26.52 

0.266 

8.7 

5 

L 

19  38.8 

2.27 

6.0 

309  47  21.8 

+1  13  19.8 

16  14.0 

69  28.90 

+0.130 

9.2 

6 

U 

8   5.7 

2.22 

6.5 

316  64  65.0 

1  49  16.9 

16  14.2 

69  29.56 

-0.021 

9.7 

6 

L 

20  32.2 

2.15 

7.0 

324   3   2.0 

2  23  31.8 

16  13.9 

59  28.32 

0.186 

10.2 

7 

U 

8  67.4 

2.09 

7.6 

331 11 19.8 

2  66  30.1 

16  13.0 

59  26.04 

0.362 

10.7 

7 

L 

2122.4 

2.07 

8.0 

338  19  20.7 

3  24  39.9 

16  11.5 

69  19.61 

0.647 

11.2 

8 

U 

9  47.0 

2.04 

8.5 

346  26  33.4 

-f-3  60  32.6 

16    9.4 

69  11.90 

-4>.736 

11.7 

8 

L 

2211.3 

2.02 

9.0 

362  32  22.3 

4  12  43.7 

16    6.7 

69   1.94 

0.923 

12.2 

9 

U 

10  35.5 

2.02 

9.5 

359  36  10.4 

4  30  64.0 

16    3.4 

68  49.79 

1.103 

12.7 

9 

L 

22  69.8  1  2.02 

10.0 

6  37  19.9 

4  44  49.7 

15  69.6 

68  36.52 

1.270 

13.2 

10 

U 

11  24.1  1   2.03 

10.6 

13  35  13.8 

4  64  22.6 

15  66.1 

68  19.39 

1.418 

13.7 

10 

L 

23  48.6  1  2.06 

11.0 

20  29  17.5 

+4  69  30.4 

15  60.2 

68    1.61 

-1.642 

14.2 

11 

U 

12  13.6 

1 
2.09 

11.6 

27  19   0.4 

6   0  15.9 

15  45.0 

57  42.49 

1.030 

14.7 

•     •    • 

12.0 

34   3  57.4 

4  56  47.1 

15  39.6 

57  22.39 

1.706 

16.2 

12 

L 

0  38.7 

2.11 

12.6 

40  43  49.9 

4  49  16.1 

16  33.9 

67    1.70 

1.738 

15.7 

12 

U 

13   4.2 

2.14 

13.0 

47  18  25.7 

4  37  58.1 

16  28.2 

56  40.82 

1.738 

16.2 

13 

L 

130.0 

2.17 

13.6 

63  47  40.5 

+4  23  11.1 

15  22.6 

56  20.11 

-1.706 

16.7 

13 

U 

13  56.2 

2.19 

14.0 

60  11  37.0 

4    614.8 

15  17.1 

66   0.00 

1.640 

17.2 

14 

L 

2  22.6 

2.20 

14.5 

66  30  24.7 

3  44  29.8 

15  11.9 

66  40.86 

1.646 

17.7 

14 

U 

14  49.0 

2.20 

15.0 

72  44  20.3 

3  21 16.9 

15    7.0 

55  23.01 

1.425 

18.2 

16 

L 

315.4 

2.19 

15.6 

78  53  46.7 

2  66  67.1 

15    2.6 

55    6.74 

1.281 

18.7 

16 

U 

16  41.7 

2.17 

16.0 

84  59    8.1 

+2  28  61.0 

14  68.7 

64  62.36 

-1.116 

19.2 

16 

L 

4    7.6 

2.14 

16.6 

91   0  69.1 

2   018.1 

14  66.3 

64  40.06 

0.932 

19.7 

16 

U 

16  33.1 

2.11 

17.0 

96  59  64.0 

1  30  37.7 

14  62.6 

54  30.03 

0.736 

20.2 

17 

L 

4  68.2 

2.06 

17.5 

102  66  30.4 

1    0    8.0 

14  60.6 

54  22.46 

0.628 

20.7 

17 

U 

17  22.6 

2.01 

18.0 

108  51  28.4 

+0  29    6.8 

14  49.2 

6417.42 

0.313 

21.2 

18 

L 

5  46.4 

1.96 

18.6 

114  46  29.4 

-0   2    8.8 

14  48.5 

6414.96 

-0.094 

21.7 

18 

U 

18   9.7 

1.92 

19.0 

120  39  15.6 

0  33  21.6 

14  48.6 

64  16.16 

40.126 

22.2 

19 

L 

6  32.4  '   1.87 

19.6 

126  33  28.8 

1    4  16.0 

14  49.3 

64  17.97 

0.342 

22.7 

19 

U 

18  64.5 

1.82 

20.0 

132  28  60.7 

1  34  31.9 

14  60.8 

64  23.36 

0.668 

23.2 

20 

L 

7  16.2 

1.79 

20.5 

138  26    1.6 

2    3  66.1 

14  62.9 

64  31.20 

0.765 

23.7 

20 

U 

19  37.6 

1.77 

21.0 

144  25  40.2 

-2  32    6.9 

14  66.7 

64  41.42 

+0.946 

24.2 

21 

L 

7  68.7 

1.76 

21.6 

150  28  22.2 

2  58  49.1 

14  59.1 

64  63.84 

1.120 

24.7 

21 

U 

2019.7 

1.75 

22.0 

166  34  40.3 

3  23  43.0 

15    3.0 

56    8.22 

1.276 

25.2 

22 

L 

8  40.7 

1.75 

22.6 

162  46    3.2 

3  46  29.1 

16    7.4 

66  24.36 

1.409 

25.7 

22 

U 

21    1.7 

1.76 

23.0 

168  59  64.7 

4    6  47.7 

16  12.2 

66  41.94 

1.617 

26.2 

23 

L 

9  23.0 

1.79 

23.6 

176  19  33.5 

-4  24  19.2 

16  17.3 

66   0.66 

+1.599 

26.7 

23 

U 

2144.7 

1.83 

24.0 

181  44  12.1 

-4  38  44.2 

15  22.6 

56  20.20 

+1.661 

27.2 

24 

L 

10   6.9 

1.88 
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CM.?. 

Longitude. 

LaUtude. 

Semi- 
diameter. 

DoriMOtal 
Parallax. 

Var. 

per 

Hour. 

Age. 

TraiMit, 
Meridian  of  OrMDwkdi. 

Var. 
Hour. 

Oct.    24.0 

9           1             H 

181  44  12.1 

•     1     $1 
-4  38  44.2 

15  22  6 

1        n 

56  20.20 

+1.661 

d 
27.2 

Oct.   24 

L 

h    m 
10   6.9 

m 
1.88 

24.5 

188  13  56.3 

4  49  44.2 

15  28.1 

56  40.18 

1.078 

27.7 

24 

U 

22  29.8 

1.94 

25.0 

194  48  45.4 

4  57    2.5 

15  83.5 

57    0.24 

1.066 

28.2 

26 

L 

10  53.4 

3.00 

25.5 

201  28  31  9 

5   0  24.0 

15  38.9 

57  19.99 

1.6M 

28.7 

25 

U 

2317.9 

3.08 

26.0 

20813    1.3 

4  69  37.4 

15  44.1 

57  39.09 

1.668 

29.2 

26 

L 

1143.4 

3.17 

26.5 

215    153.2 

-4  54  35.0 

15  49.0 

57  57.14 

•1-1.464 

0.1 

•     •     • 

27.0 

221  54  42.1 

4  45  13.2 

15  63.6 

58  13.89 

1.883 

0.6 

27 

U 

010.0 

3.36 

27.5 

228  50  58.2 

4  31  34.1 

15  57.8 

58  29.08 

1.196 

1.1 

27 

L 

12  37.6 

3.34 

28.0 

235  50    8.9 

4  13  44.5 

16    1.4 

58  42.47 

1.087 

1.6 

28 

U 

1    6.2 

3.43 

28.5 

242  61  40.7 

3  51  57.3 

16    4.5 

58  53.91 

0.872 

2.1 

28 

L 

13  35.8 

3.49 

20.0 

249  54  59.9 

-3  26  29.9 

16    7.1 

59   3.36 

+0.709 

2.6 

29 

U 

2   6.0 

3.63 

29.5 

256  59  34.4 

2  57  45.1 

16   9.1 

5910.80 

0.634 

3.1 

29 

L 

14  36.7 

3.57 

30.0 

264    4  55.0 

2  26  10.0 

16  10.6 

59  16.22 

0.37a 

3.6 

30 

U 

3   7.6 

3.67 

30.5 

271  10  35.8 

1  52  15.0 

16  11.6 

59  19.74 

0.218 

4.1 

30 

L 

15  38.3 

3.54 

31.0 

278  16  15.0 

1 16  33.3 

16  12.0 

59  21.48 

40.076 

4.6 

31 

U 

4   8.6 

3.49 

31.5 

285  21  35.3 

-0  39  40.1 

16  12.0 

59  21.57 

-0.067 

5.1 

31 

L 

16  38.1 

3.43 

Nov.     1.0 

292  26  22.9 

-0    211.3 

16  11.7 

59  20.16 

0.170 

5.6 

Nov.    1 

U 

5   6.9 

3.36 

1.5 

299  30  27.7 

+0  35  16.9 

16  10.9 

59  17.39 

0.283 

6.1 

1 

L 

17  34.8 

3.39 

2.0 

306  33  42.0 

1  12    8.8 

16    9.8 

69  13.42 

0.879 

6.6 

2 

U 

6    1.8 

3.33 

2.5 

313  36    0.2 

1  47  49.8 

16    8.1 

59    8.34 

0.406 

7.1 

2 

L 

18  28.0 

3.16 

3.0 

320  37  17.3 

+2  21  46.9 

16    6.8 

59    2.25 

-0.648 

7.6 

3 

U 

6  53.4 

3.08 

3.5 

327  37  28.5 

2  53  29.7 

16    4.9 

58  55.19 

0.035 

8.1 

3 

L 

19  18.1 

3.04 

4.0 

334  36  27.8 

3  22  29.9 

16    2.7 

58  47.24 

0.700 

8.6 

4 

U 

7  42.3 

3.00 

4.5 

341  34    7.8 

3  48  22.6 

16   0.3 

58  38.40 

0.776 

9.1 

4 

L 

20   6.2 

1.98 

5.0 

348  30  18.8 

4  10  46.0 

15  57.6 

58  28.64 

0.800 

9.6 

5 

U 

8  29.9 

1.97 

5.5 

355  24  48.8 

+4  29  22.7 

15  54.7 

5818.00 

-0.934 

10.1 

5 

L 

20  53.5 

1.97 

6.0 

2  17  23.6 

443  58.8 

15  51.6 

58   6.48 

0.998 

10.6 

6 

U 

917.1 

1.97 

6.5 

9    7  46.7 

4  54  24.8 

15  48.2 

57  54.05 

1.073 

11.1 

6 

L 

2140.9 

1.99 

7.0 

15  55  40.4 

5   0  35.7 

15  44.6 

57  40.77 

1.143 

11.6 

7 

U 

10   5.0 

3.03 

7.5 

22  40  45.6 

5    2  31.0 

15  40.7 

57  26.65 

1J07 

12.1 

7 

L 

22  29.5 

3.06 

8.0 

29  22  43.8 

+5   014.5 

16  36.7 

57  11.83 

-1.363 

12.6 

8 

U 

10  54.5 

3.00 

8.5 

36    117.5 

4  53  53.6 

15  32.5 

56  56.38 

1.310 

13.1 

8 

L 

2319.8 

3.13 

9.0 

42  36  10.5 

4  43  40.0 

15  28.1 

56  40.45 

1.843 

13.6 

9 

U 

1145.6 

3.16 

9.5 

49    7  10.2 

4  29  48.3 

15  23.7 

56  24.21 

1.360 

14.1 

•     •     • 

10.0 

55  34    7.1 

4  12  35.7 

15  19.3 

56    7.88 

1.868 

14.6 

10 

L 

011.7 

3.19 

10.5 

61  56  56.1 

+3  52  21.5 

15  14.9 

56  51.70 

-1JB7 

15.1 

10 

U 

12  38.1 

3.31 

11.0 

68  15  36.5 

3  29  26.1 

15  10.5 

56  35.88 

1.394 

15.6 

11 

L 

1   4.7 

3.33 

11.5 

74  30  12.6 

3   411.3 

15    6.4 

55  20.71 

1.330 

16.1 

11 

U 

13  31.3 

3.30 

12.0 

80  40  53.9 

2  36  58.9 

15    2.5 

56   6.43 

1.146 

16.6 

12 

L 

167.6 

3.18 

12.5 

86  47  54.4 

2    810.5 

14  58.9 

54  63.31 

1.040 

17.1 

12 

U 

14  23.7 

3.16 

13.0 

92  51  32.7 

+138    7.7 

14  55.7 

54  41.67 

-0.913 

17.6 

13 

L 

2  49.3 

3.11 

13.5 

98  52  11.6 

1    7  11.0 

14  53.0 

54  31.46 

0.767 

18.1 

13 

U 

15  14.4 

3.06 

14.0 

104  50  18.5 

0  35  40.2 

14  50.8 

54  23.22 

0.604 

18.6 

14 

L 

3  38.8 

3.01 

14.5 

110  46  23.6 

+0    3  54.6 

14  49.1 

54  17.03 

0.436 

19.1 

14 

U 

16   2.6 

1.06 

15.0 

116  41    0.6 

-0  27  47.7 

14  48.0 

5413.06 

0.334 

19.6 

15 

L 

4  26.7 

1.90 

15.5 

122  34  45.4 

-0  59    8.9 

14  47.5 

5411.46 

-0.033 

20.1 

15 

U 

16  48.2 

1.86 

16.0 

128  28  16.4 

-1  29  52.2 

14  47.8 

64  12.33 

+0.179 

20.6 

16 

L 

510.2 

1.81 
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0.  M.  T. 

Longitude. 

I>atltud6. 

Semi- 
diameter. 

Horizontal 
Parallax. 

Var. 
Hour. 

Age. 

Tranait, 
Meridian  of  Greenwich. 

Var. 

Hour. 

•         t         tr 

o          /           // 

/      If 

/        n 

// 

d 

h     m 

m 

Nov.    16.0 

128  28  16.4 

-1  29  52.2 

14  47.8 

5412.33 

+0.179 

20.6 

Nov.  16 

L 

510.2 

IJl 

16.5 

134  22  13.0 

1  59  40.7 

14  48.7 

54  15.77 

0.395 

21.1 

16 

U 

17  31.6 

1.:: 

17.0 

140  17  16.3 

2  28  18.0 

14  50.4 

54  21.82 

0.614 

21.6 

17 

L 

5  52.7 

1.74 

17.5 

14614    7.1 

2  55  27.7 

14  52.7 

54  30.50 

0.832 

22.1 

17 

U 

18  13.5 

1.73 

18.0 

152  13  26.5 

3  20  53.1 

14  55.8 

54  41.78 

1.045 

22.6 

18 

L 

6  34.2 

1.72 

18.5 

158  15  54.3 

-3  44 17.1 

14  59.6 

54  55.57 

•1-1.250 

23.1 

18 

U 

18  54.8 

1.72 

19.0 

164  22   9.1 

4   5  22.5 

15    4.0 

55  11.74 

1.443 

23.6 

19 

L 

7  15.6 

1.74 

19.5 

170  32  46.5 

4  2351.6 

15    9.0 

55  30.14 

1.610 

24.1 

19 

U 

19  36.6 

1. 77 

20.0 

176  48  18.9 

4  39  26.5 

15  14.5 

55  50.51 

1.773 

24.6 

20 

L 

7  58.1 

1.S1 

20.5 

183   914.4 

4  51  49.2 

15  20.6 

5612.60 

1.902 

25.1 

20 

U 

20  20.1 

\M 

21.0 

189  35  55.4 

-5   0  42.2 

15  26.9 

56  36.03 

•i-1.909 

25.6 

21 

L 

8  42.8 

1.92 

21.5 

196    8  37.8 

5    5  49.0 

15  33.6 

57    0.41 

2.060 

26.1 

21 

U 

21    6.3 

2.00 

22.0 

202  47  30.2 

5    6  54.5 

15  40.4 

57  25.29 

2.080 

26.6 

22 

L 

9  30.9 

2.09 

22.5 

209  32  33.2 

5    3  46.4 

15  47.2 

57  50.17 

2.068 

27.1 

22 

U 

2156.6 

2.1» 

23.0 

216  23  38.2 

4  56  15.5 

15  53.8 

58  14.51 

1.901 

27.6 

23 

L 

10  23.4 

2.3» 

23.5 

223  20  28.3 

-4  44  17.1 

16   0.1 

58  37.77 

+1.879 

28.1 

23 

U 

22  51.5 

2. a* 

24.0 

230  22  36.9 

4  27  51.8 

16    6.0 

58  59.42 

1.723 

28.6 

24 

L 

1120.8 

2.4S 

24.5 

237  29  30.3 

4    7    6.3 

16  11.3 

59  18.93 

1.525 

29.1 

24 

U 

23  51.1 

2.56 

25.0 

244  40  27.1 

3  42  13.8 

16  16.0 

59  35.87 

1.202 

0.1 

25 

L 

12  22.3 

2.62 

25.5 

251  64  41.2 

3  13  34.0 

16  19.8 

59  49.84 

1.082 

0.6 

•     •     - 

26.0 

259  11  22.4 

-2  41  33.3 

16  22.7 

60   0.58 

+0.758 

1.1 

26 

U 

0  54.0 

2.64 

26.5 

266  29  39.4 

2    6  44.2 

16  24.7 

60    7.90 

0.465 

1.6 

26 

L 

13  25.8 

2.61 

27.0 

273  48  41.1 

1  29  43.3 

16  25.7 

60  11.74 

+0.178 

2.1 

27 

U 

157.5 

2.62 

27.5 

281    7  38.8 

0  5111.3 

16  25.8 

6012.22 

-0.099 

2.6 

27 

L 

14  28.6 

2,5« 

28.0 

288  25  48.1 

-0  11  60.2 

16  25.1 

60    9.44 

0.358 

3.1 

28 

U 

2  58.9 

2.49 

28.5 

295  42  29.7 

+0  27  36.6 

16  23.5 

60    3.70 

-0.501 

3.6 

28 

L 

15  28.3 

2.40 

29.0 

302  57    9.9 

1    6  27.8 

16  21.3 

59  55.38 

0.795 

4.1 

29 

U 

3  56.6 

2.32 

29.5 

310   9  21.8 

144    3.1 

16  18.4 

59  44.77 

0.906 

4.6 

29 

L 

16  23.9 

2.23 

30.0 

317  18  44.2 

2  19  46.2 

16  15.0 

59  32.32 

1.105 

5.1 

30 

U 

4  50.2 

2.15 

30.5 

324  25    1.8 

2  53    4.4 

16  11.2 

59  18.39 

1.211 

5.6 

30 

L 

17  15.6 

2. OS 

Dec.      1.0 

33128   4.2 

+3  23  28.9 

16    7.1 

59    3.35 

-1.288 

6.1 

Dec.    1 

U 

5  40.2  '    2.03 

1.5 

338  27  45.2 

3  50  35.6 

16    2.8 

58  47.57 

1.340 

6.6 

1 

L 

18   4.3  j  l.M 

2.0 

345  24    2.0 

414    4.9 

15  58.4 

58  31.29 

1.368 

7.1 

2 

U 

6  28.0 

1.96 

2.5 

352  16  54.1 

4  33  41.5 

15  53.9 

5814.80 

1.378 

7.6 

2 

L 

18  51.4 

1.95 

3.0 

359   6  22.5 

4  49  14.4 

15  49.4 

57  58.27 

1.374 

8.1 

3 

U 

714.7 

1.94 

3.5 

5  52  29.1 

+5   0  36.5 

15  44.9 

57  41.87 

-1.360 

8.6 

3 

L 

19  38.1 

1.95 

4.0 

12  35 16.5 

5   7  44.6 

15  40.5 

57  25.66 

1.339 

9.1 

4 

U 

8   1.6 

1.97 

4.5 

19  14  46.5 

5  10  39.0 

15  36.1 

57    9.75 

1.313 

9.6 

4 

L 

20  25.4 

1.99 

5.0 

25  51    0.9 

6   9  23.3 

15  31.9 

56  54.16 

1.284 

10.1 

5 

U 

8  49.5 

2.03 

5.5 

32  24    1.4 

5   4   4.3 

15  27.7 

56  38.95 

1.254 

10.6 

6 

L 

21 14.1 

2.07 

6.0 

38  53  49.0 

+4  54  61.9 

15  23.7 

56  24.08 

-1.223 

11.1 

6 

U 

9  39.1 

2.10 

6.5 

45  20  24.2 

4  41  58.2 

15  19.7 

56   9.61 

1.189 

11.6 

6 

L 

22   4.6 

2.14 

7.0 

51  43  47.9 

4  25  37.8 

15  15.9 

55  55.53 

1.155 

12.1 

7 

U 

10  30.4 

2.17 

7.5 

58   4    1.3 

4    6    7.6 

1512.2 

55  41.90 

1.119 

12.6 

7 

L 

22  56.6 

2.19 

8.0 

64  21    6.1 

3  43  46.0 

15    8.6 

55  28.71 

1.078 

13.1 

8 

U 

1122.9 

2.19 

8.5 

70  35    5.2 

+3  18  52.8 
+2  51 48.8 

15    5.1 

5516.05 

-1.031 

13.6 
14.1 

8 

L 

23  49.3 

2.19 

9.0 

76  46   3.1 

15   1.9 

55   4.00 

-0.076 

9 

U 

12  15.5 

2.17 

MOON,  1916, 
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GREENWICH  MEAN  TIME. 


G.M.T. 

Longitode. 

LaUtude. 

Semi- 
diameter. 

HoriionUl 
ParaUax. 

Vbt. 
Hmir. 

Age. 

Tranflt, 
Meridian  of  Oreenwioh. 

Var. 

•    /      tt 

•     /      // 

/      It 

1        n 

/* 

d 

h     m 

m 

Dec.     9.0 

76  46    3.1 

+2  51  48.8 

15    1.9 

55    4.00 

-0.W6 

14.1 

Dec.    9 

U 

1215.5 

2.17 

9.5 

82  54    6.1 

2  22  55.4 

14  58.8 

54  52.66 

0.012 

14.6 

•    •    • 

10.0 

88  59  22.9 

1  52  34.5 

14  55.9 

54  42.14 

0.830 

15.1 

10 

L 

0  41.4 

2.14 

10.5 

95    2    4.2 

121    7.8 

14  53.3 

54  32.58 

0.763 

15.6 

10 

U 

13   6.9 

2.10 

11.0 

101    2  23.5 

0  48  56.8 

14  51.0 

54  24.13 

0.6M 

16.1 

11 

L 

131.9 

2.06 

11.5 

107    0  37.1 

+0  16  22.4 

14  49.0 

54  16.93 

-0.542 

16.6 

11 

U 

13  56.2 

2.00 

12.0 

112  57    4.0 

-0  16  15.1 

14  47.5 

54  11.17 

0.41ft 

17.1 

12 

L 

219.9 

1.04 

12.5 

118  52    5.4 

0  48  36.1 

14  46.3 

54    7.01 

0.270 

17.6 

12 

U 

14  42.9 

1.80 

13.0 

124  46    6.3 

1  20  21.7 

14  45.7 

54   4.61 

-0.122 

18.1 

13 

L 

3   5.3 

1.84 

13.5 

130  39  33.5 

1  51  14.2 

14  45.6 

54   4.14 

-fO.045 

18.6 

13 

U 

15  27.1 

1.70 

14.0 

136  32  56.2 

-2  20  56.2 

14  46.0 

54    5.75 

-fO.224 

19.1 

14 

L 

3  48.3 

1.75 

14.5 

142  26  46.3 

2  49  11.2 

14  47.0 

54    9.58 

0.414 

19.6 

14 

U 

16    9.2 

1.72 

15.0 

148  21  37.3 

3  15  43.1 

14  48.7 

54  15.71 

0.612 

20.1 

15 

L 

4  29.7 

1.70 

15.5 

154  18    4.4 

3  40  16.0 

14  51.0 

54  24.28 

0.817 

20.6 

15 

U 

16  50.1 

1.00 

16.0 

160  16  44.0 

4    2  34.6 

14  54.0 

54  35.33 

1.020 

21.1 

16 

L 

510.4 

1.00 

16.5 

166  18  13.4 

-4  22  23.4 

14  57.7 

54  48.89 

-M.230 

21.6 

16 

U 

17  30.8 

1.71 

17.0 

172  23  10.0 

4  39  27.2 

15    2.1 

55    4.97 

1.442 

22.1 

17 

L 

5  51.4 

1.73 

17.5 

178  32  10.5 

4  53  30.6 

15    7.2 

55  23.45 

1.040 

22.6 

17 

U 

18  12.3 

1.77 

18.0 

184  45  50.7 

5   4  18.6 

15  12.8 

55  44.27 

1.820 

23.1 

18 

L 

6  33.8 

1.83 

18.5 

191    4  44.2 

5  11  36.2 

15  19.1 

56    7.22 

1.000 

23.6 

18 

U 

18  56.0 

1.88 

19.0 

197  29  21.2 

-515    9.2 

15  25.9 

56  32.08 

-f-2.142 

24.1 

19 

L 

7  19.0 

1.00 

19.5 

204   0    7.6 

5  14  44.0 

15  33.1 

56  58.52 

2.25S 

24.6 

19 

U 

19  43.0 

2.04 

20.0 

210  37  24.3 

510    9.3 

15  40.6 

57  26.13 

2.830 

25.1 

20 

L 

8    8.1 

2.14 

20.5 

217  21  25.1 

5    115.8 

15  48.3 

57  54.48 

2.370 

25.6 

20 

U 

20  84.5 

2.25 

21.0 

224  12  16.0 

4  47  57.5 

15  56.1 

58  22.96 

2.365 

26.1 

21 

L 

9    2.2 

2.30 

21.5 

231    9  54.0 

-4  30  12.7 

16    3.7 

58  51.01 

-f-2.300 

26.6 

21 

U 

21  31.2 

2.47 

22.0 

23814    6.7 

4    8   5.4 

16  11.1 

59  17.94 

2.178 

27.1 

22 

L 

10    1.4 

2.50 

22.5 

245  24  30.8 

3  41  46.7 

16  17.9 

59  43.07 

1.008 

27.6 

22 

U 

22  32.6 

2.03 

23.0 

252  40  33.2 

3  11  30.4 

16  24.1 

60   5.68 

1.703 

28.1 

23 

L 

11    4.6 

2.08 

23.5 

260    131.1 

2  37  44.0 

16  29.4 

60  25.16 

1.477 

28.6 

23 

U 

23  37.0 

2.60 

24.0 

267  26  32.7 

-2   0  58.4 

16  33.7 

60  40.95 

-M.140 

29.1 

24 

L 

12    9.3 

2.08 

24.5 

274  54  39.6 

1  21  51.8 

16  36.8 

60  52.54 

0.783 

0.1 

•     •     • 

25.0 

282  24  48.3 

-0  41    8.2 

16  38.8 

60  59.66 

0.401 

0.6 

25 

U 

0  41.3 

2.04 

25.5 

289  55  53.1 

+0    0  24.7 

16  39.5 

61    2.14 

-fO.013 

1.1 

25 

L 

13  12.6 

2.57 

26.0 

297  26  47.5 

0  41  57.5 

16  38.9 

61    0.02 

-0.800 

1.6 

26 

U 

143.0 

2.40 

26.5 

304  56  28.0 

+1  22  40.8 

16  37.1 

60  53.46 

-0.722 

2.1 

26 

L 

14  12.3 

2.30 

27.0 

312  23  55.5 

2    147.7 

16  34.2 

60  42.84 

1.043 

2.6 

27 

U 

2  40.5 

2.31 

27.5 

319  48  17.5 

2  38  35.3 

16  30.3 

60  28.60 

1.322 

3.1 

27 

L 

15    7.7 

2.22 

28.0 

327    8  48.9 

3  12  26.1 

16  25.6 

60  11.29 

1.563 

3.6 

28 

U 

3  33.9 

2.15 

28.5 

334  24  53.2 

8  42  49.3 

16  20.2 

59  51.51 

1.733 

4.1 

28 

L 

15  59.3 

2.00 

29.0 

34136    3.2 

+4    1»20.0 

16  14.3 

59  29.89 

-1.803 

4.6 

29 

U 

4  24.1 

2.04 

29.5 

348  41  59.7 

4  31  40.4 

16    8.1 

59   6.99 

1.045 

5.1 

29 

L 

16  48.3 

2.00 

30.0 

355  42  31.3 

4  49  38.9 

16    1.6 

58  43.41 

1.082 

5.6 

30 

U 

512.2 

1.08 

30.5 

2  37  34.3 

5    8   9.4 

15  55.2 

5819.60 

1.060 

6.1 

30 

L 

17  35.9 

1.07 

31.0 

9  27  10.9 

5  12  10.7 

15  48.7 

57  56.00 

1.048 

6.6 

31 

U 

5  59.6 

1.08 

31.5 

16 11  28.1 

+6 16  45.8 

15  42.4 

57  32.W 

-IJOO 

7.1 

81 

L 

18  23.4 

1.00 
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MERCURY,  1916. 

GREENWICH  MEAN  TIME. 


Date. 

Apparent 
Aaoooaion. 

Var.  per 
Hour. 

Apparent 
Deounation. 

Var.  per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.  iier 
Hour. 

Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 

Ueridiaa 

of 

OfBMI- 

wich. 

Noon, 

Noon. 

Noon, 

Noon, 

No<m. 

Nr*on. 

Noon. 

Noon. 

h    m      8 

a 

•      0       tt 

11 

tt 

n 

h     m 

Ja 

in.       1 

19  25    8.05 

+17.640 

-24  11  13.2 

+34.68 

0.130  8872 

-1530.9 

2.47 

6.51 

0  46.0 

2 

19  32  10.66 

17.576 

23  56  33.8 

38.61 

0.127  0725 

1649.0 

2.49 

6.57 

0  49.1 

3 

19  39  11.53 

17.494 

23  40  20.1 

42.53 

0.122  9668 

1773.4 

2.52 

6.63 

0  52i 

4 

19  46  10.22 

17.394 

23  22  32.8 

46.42 

0.118  5547 

1904.5 

2.54 

6.70 

0  55.2 

5 

19  53    6.24 

17.271 

23    3  12.4 

50.28 

0.113  8197 

2042.8 

2.57 

6.77 

0  58.2 

6 

19  59  59.01 

+17.133 

-22  42  20.0 

+54.08 

0.108  7441 

-2188.4 

2.60 

6.85 

1    1.2 

7 

20    6  47.92 

16.948 

22  19  57.3 

57.80 

0.103  3090 

2342^ 

2.63 

6.94 

1    4.0 

8 

20  13  32.24 

16.741 

21  56    6.2 

61.43 

0.097  4945 

2504.7 

2.67 

7.03 

1    6.8 

9 

20  20  11.19 

16.498 

21  30  49.6 

64.93 

0.091  2797 

2675.8 

2.71 

7.13 

1    9.5 

10 

20  26  43.84 

16.215 

21    4  11.0 

68.26 

0.084  6432 

2866.1 

2.75 

7.24 

1  12.1 

11 

20  33    9.17 

+15.887 

-20  36  14.7 

+71.40 

0.077  5629 

-«)46.7 

2.79 

7.36 

1  14.6 

12 

20  39  26.01 

15.507 

20    7    6.1 

74.20 

0.070  0167 

3244.3 

2.84 

7.49 

1  17.0 

13 

20  45  33.04 

15.060 

19  36  51.7 

76.86 

0.061  9832 

3451.7 

2.90 

7.63 

1  19.1 

14 

20  51  28.78 

14.564 

19    5  39.6 

79.08 

0.053  4420 

8667.2 

2.95 

7.78 

1  21.1 

15 

20  57  11.54 

13.986 

18  33  39.0 

80.80 

0.044  3750 

3889.5 

3.02 

7.94 

1  22.9 

16 

21    2  39.45 

+13.326 

-18    1    1.0 

+82.19 

0.034  7676 

-4117.2 

3.08 

8.12 

1  24.4 

17 

21    7  50.43 

12.574 

17  27  58.7 

82.90 

0.024  6101 

4347.6 

3.16 

8.32 

1  25.6 

18 

21  12  42.16 

11.720 

16  54  46.9 

83.96 

0.013  8994 

4577.5 

3.23 

8.52 

1  26.5 

19 

21  17  12.14 

10.750 

16  21  42.7 

82.26 

0.002  6416 

4802.7 

3.32 

8.75 

1  27.0 

20 

21  21  17.66 

9.681 

15  49    5.3 

80.71 

9.990  8541 

5018.2 

3.41 

8.99 

1  27.1 

21 

21  24  55.85 

+  8.481 

-15  17  15.9 

+78.24 

9.978  5683 

-5216.9 

3.61 

9.25 

1  26.8 

22 

21  28    3.75 

7.157 

14  46  37.6 

74.78 

9.965  8323 

5391.8 

3.61 

9.52 

1  25.9 

23 

21  30  38.38 

5.709 

14  17  35.0 

70.26 

9.952  7141 

5533.8 

3.72 

9.81 

1  24.5 

24 

21  32  36.82 

4.143 

13  50  34.1 

64.65 

9.939  3038 

5633.5 

3.84 

10.12 

1  22.5 

25 

21  33  56.41 

2.473 

13  26    0.7 

67.96 

9.925  7154 

5680.6 

3.96 

10.44 

1  19.9 

26 

21  34  34.85 

+  0.719 

-13    4  20.2 

+60.23 

9.912  0880 

-5664.2 

4.09 

10.77 

1  16.6 

27 

21  34  30.46 

-  1.091 

12  45  56.8 

41.67 

9.898  5858 

5574.8 

4.22 

11.11 

1  12.5 

28 

21  33  42.33 

2.919 

12  31  11.1 

32.12 

9.885  3952 

5403.3 

4.35 

11.46 

1    7.8 

29 

21  32  10.55 

4.720 

12  20  19.6 

32.09 

9.872  7207 

5143.7 

4.48 

11.80 

1    2.2 

30 

21  29  56.39 

6.441 

12  13  33.4 

11.74 

9.860  7784 

4793.0 

4.60 

12.13 

0  56.1 

31 

21  27    2.47 

-8.024 

-12  10  56.9 

+  1.35 

9.849  7861 

-4352.6 

4.72 

12.44 

0  49.2 

P( 

db.      1 

21  23  32.77 

9.413 

12  12  26.6 

-8.74 

9.839  9529 

3828.7 

4.83 

12.72 

0  41.8 

2 

21  19  32.61 

10.555 

12  17  51.5 

18.20 

9.8314665 

3232.6 

4.92 

12.97 

0  33.9 

3 

21  15    8.47 

11.404 

12  26  53.1 

26.75 

9.824  4812 

2580.8 

5.00 

13.18 

0  25.6 

4 

21  10  27.75 

11.933 

12  39    6.1 

34.13 

9.819  1077 

1893.0 

5.06 

13.35 

0  17.0 

5 

21    5  38.34 

-12.128 

-12  54    0.5 

-40.17 

9.815  4060 

-1191.4 

5.11 

13.46 

/   0     a.8 

6 

21    0  48.24 

11.993 

13  11    3.1 

44.80 

9.813  3827 

-  497.9 

5.13 

13.52 

23  51.0 

7 

20  56    5.10 

11.553 

13  29  39.8 

48.01 

9.812  9934 

+  167.0 

5.14 

13.54 

23  42.6 

8 

20  51  35.87 

10.841 

13  49  17.4 

49.89 

9.814  1482 

786.4 

5.12 

13.50 

23  34.5 

9 

20  47  26.52 

9.905 

14    9  25.0 

60.55 

9.816  7216 

1347.5 

5.09 

13.42 

23  2G.9 

10 

20  43  41.85 

-  8.792 

-14  29  35.4 

-50.16 

9.820  5632 

+1842.3 

5.05 

13.30 

23  19.7 

11 

20  40  25.46 

7.566 

14  49  25.5 

48.87 

9.825  5088 

2267.2 

4.99 

13.15 

23  13.0 

12 

20  37  39.79 

6.241 

15    8  36.1 

46.89 

9.831  3900 

2623.1 

4.92 

12.97 

23     6.9 

13 

20  35  26.20 

4.889 

15  26  52.0 

44.35 

9.838  0427 

3011.0 

4.85 

12.78 

23     1.2 

14 

20  33  45.18 

3.534 

15  44    1.6 

41.38 

9.845  3131 

3138.0 

4.77 

12.57 

22  56.2 

15 

20  32  36.48 

-  2.199 

-15  59  55.9 

-38.10  1  9.853  0608 

+3309.8 

4.68 

12.34 

22  51.6 

16 

20  31  59.28 

-0.909 

-16  14  28.7 

-34.60  1 

9.861  1611 

+3433.0 

4.60 

12.11 

22  47.5 
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GREENWICH  MEAN  TIME, 


Date. 

Aaoenekm. 

Var.per 
Hour. 

Apparent 
Dedlnatlon. 

Var.per 
Hour. 

Locaritbmof 

Distance 
from  Earth. 

Var.per 
Hour. 

Semi* 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

Noou. 

Ifoon. 

Noon. 

Nwm. 

iVoon. 

iVoon. 

Noon. 

Iwoon, 

wich. 

h    m      8 

8 

•     t       tt 

n 

n 

ft 

h      m 

Feb.    16 

20  31  59.28 

-0.900 

-16  14  28.7 

-34.60 

9.861  1611 

+3488.0 

4.60 

12.11 

22  47.5 

17 

20  31  52.39 

+  0.324 

16  27  35.5 

30.04 

9.869  5061 

3514.8 

4.51 

11.88 

22  43.9 

18 

20  32  14.30 

1.400 

16  39  13.2 

27.18 

9.878  0042 

3561.6 

4.42 

11.65 

22  40.8 

19 

20  33    3.37 

2.580 

16  49  19.9 

23.37 

9.886  5784 

8570.1 

4.34 

11.43 

22  38.1 

20 

20  34  17.86 

8.600 

16  57  54.6 

19.52 

9.895  1648 

3572.6 

4.25 

11.20 

22  35.7 

21 

20  35  56.00 

•1-  4.S&8 

-17    4  56.7 

-  15.66 

9.903  7118 

+3646.1 

4.17 

10.98 

22  33.8 

22 

20  37  56.08 

5.487 

17  10  26.2 

11.80 

9.912  1782 

8506.1 

4.09 

10.77 

22  32.2 

23 

20  40  16.43 

0.248 

17  14  23.3 

7.97 

9.920  5313 

8458.1 

4.01 

10.57 

22  30.9 

24 

20  42  55.45 

6.004 

17  16  48.4 

4.14 

9.928  7456 

8390.0 

3.94 

10.37 

22  29.8 

25 

20  45  51.65 

7.680 

17  17  42.1 

-    0.35 

9.936  8022 

8322.0 

3.86 

10.18 

22  29.1 

26 

20  49    3.63 

+  8.310 

-17  17    5.2 

+    3.42 

9.944  6871 

+8248.1 

3.79 

10.00 

22  28.6 

27 

20  52  30.09 

8.887 

17  14  58.4 

7.15 

9.952  3904 

8171.2 

3.73 

9.82 

22  28.3 

28 

20  56    9.83 

0.417 

17  11  22.4 

10.85 

9.959  9054 

3091.4 

3.66 

9.65 

22  28.2 

29 

21    0    1.75 

0.903 

17    6  18.1 

14.51 

9.967  2284 

3011.0 

3.60 

9.49 

22  28.3 

Mar.      1 

21    4    4.84 

10.348 

16  59  46.3 

18.14 

9.974  3578 

2930.2 

3.54 

9.34 

22  28.5 

2 

21    8  18.18 

+10.767 

-16  51  47.8 

+  21.73 

9.981  2937 

+2840.8 

3.49 

9.19 

22  29.0 

3 

21  12  40.92 

11.132 

16  42  23.4 

25.30 

9.988  0376 

2770.2 

3.43 

9.05 

22  29.6 

4 

21  17  12.31 

11.478 

18  31  33.9 

28.83 

9.994  5919 

2091.9 

3.38 

8.91 

22  30.3 

5 

21  21  51.65 

11.796 

16  19  20.1 

32.32 

0.000  9598 

2615.0 

3.33 

8.78 

22  31.1 

6 

21  26  38.32 

12.060 

16    5  42.8 

35.78 

0.007  1451 

2639.8 

3.29 

8.66 

22  32.0 

i 

21  31  31.75 

+12.860 

-15  50  42.7 

+  89.22 

0.013  1521 

+2466.4 

3.24 

8.54 

22  33.1 

8 

21  36  31.44 

12.611 

15  34  20.5 

42.62 

0.018  9851 

2304.8 

3.20 

8.42 

22  34.2 

9 

21  41  36.92 

12.843 

15  16  37.0 

46.00 

0.024  6484 

2325.0 

3.16 

8.31 

22  35.4 

10 

21  46  47.79 

13.060 

14  57  82.8 

49.35 

0.030  1465 

2267.1 

3.12 

8.21 

22  36.8 

11 

21  52    3.69 

13.263 

14  37    8.6 

52.67 

0.035  4838 

2101.0 

3.08 

8.11 

22  38.2 

12 

21  57  24.30 

+13.463 

-14  15  25.0 

+  55.90 

0.040  6646 

+2126.6 

3.04 

8.01 

22  39.6 

13 

22    2  49.33 

13.632 

13  52  22.7 

50.23 

0.045  6929 

2068.8 

3.01 

7.92 

22  41.2 

14 

22    8  18.53 

13.800 

13  28    2.4 

62.46 

0.050  5725 

2002.7 

2.97 

7.83 

22  42.8 

15 

22  13  51.68 

13.061 

13    2  24.7 

65.68 

0.055  3069 

1942.9 

2.94 

7.75 

22  44.5 

16 

22  19  28.61 

14.115 

12  35  30.2 

68.86 

0.059  8993 

1884.3 

2.91 

7.67 

22  46.2 

17 

22  25    9.16 

+14.263 

-12    7  19.5 

+  72.03 

0.064  3524 

+1826.8 

2.88 

7.59 

22  48.0 

18 

22  30  53.21 

14.407 

11  37  53.3 

75.16 

0.068  6687 

1770.3 

2.85 

7.51 

22  49.8 

19 

22  36  40.64 

14JM6 

11    7  12.1 

78.27 

0.072  8501 

1714.4 

2.82 

7.44 

22  51.7 

20 

22  42  31.38 

14.683 

10  35  16.6 

81.35 

0.076  8982 

1660.1 

2.80 

7.37 

22  53.7 

21 

22  48  25.39 

14.818 

10    2    7.5 

84.40 

0.080  8142 

1604.2 

2.77 

7.31 

22  55.7 

22 

22  54  22.63 

+14.063 

-  9  27  45.4 

+  87.43 

0.084  5985 

+1540.3 

2.75 

7.24 

22  57.8 

23 

23    0  23.10 

15.087 

8  52  10.9 

90.43 

0.088  2509 

1404.3 

2.72 

7.18 

22  59.9 

24 

23    6  26.80 

15.222 

8  15  24.7 

03.40 

0.091  7710 

1430.0 

2.70 

7.12 

23    2.1 

25 

23  12  33.77 

15.850 

7  87  27.6 

96.34 

0.095  1574 

1382.9 

2.68 

7.07 

23    4.3 

26 

23  18  44.05 

15.408 

6  58  20.4 

99.25 

0.098  4082 

1325.9 

2.66 

7.01 

23    6.6 

27 

23  24  57.71 

+15.641 

-  6  18    3.9 

+108.12 

0.101  6208 

+1267.7 

2.64 

6.96 

23    8.9 

28 

23  31  14.84 

15.787 

5  36  89.0 

104.95 

0.104  4918 

1207.8 

2.63 

6.92 

23  11.3 

29 

23  37  36.53 

15.038 

4  54    6.8 

107.73 

0.107  3169 

1146.0 

2.61 

6.87 

23  13.8 

30 

23  43  59.90 

16.094 

4  10  28.3 

110.47 

0.109  9910 

1061.9 

2.69 

6.83 

23  16.3 

31 

23  50  28.07 

16.255 

3  25  44.8 

113.15 

0.112  5080 

1015.1 

2.58 

6.79 

23  18.9 

Apr.     1 

23  57    0.19 

+16.423 

-  2  39  57.7 

+115.77 

0.114  8609 

+  945.1 

2.66 

6.75 

23  21.6 

2 

0    3  36.40 

+16.696 

-  1  53    8.4 

+118.32 

0.117  0415 

+  871.4 

2.56 

6.72 

23  24.3 
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Date. 

Apparent 

Right 
AfloensioD. 

Var.per 
Hotir. 

Apparent 
Dedlnation. 

r 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Seml- 

diaxn- 

eter. 

Hot. 
Paral- 
lax. 

Transit, 
Meridian 

of 
OreflD- 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

wicb. 

h   m      8 

8 

•     t       It 

n 

n 

n 

h     m 

Apr.      1 

23  57    0.19 

-l-lft.423 

-  2  39  57.7 

+115.77 

0.114  8609 

+  945.1 

2.56 

6.75 

23  21.6^ 

2 

0    3  36.40 

16.506 

1  53    8.4 

118.32 

0.117  0415 

871.4 

2.55 

6.72 

23  24.3 

3 

0  10  16.86 

16.777 

1    5  18.9 

120.80 

0.119  0404 

793.6 

2.54 

6.69 

23  27.2 

4 

0  17    1.74 

16.964 

-  0  16  31.1 

123.18 

0.120  8469 

711.0 

2.53 

6.66 

23  30.0 

5 

0  23  51.20 

17.150 

+  0  33  12.8 

125.46 

0.122  4491 

623.3 

2.52 

6.64 

23  33.0 

6 

0  30  45.41 

•f  17. 360 

-f-  1  23  50.0 

+127.62 

0.123  8339 

+  529.8 

2.51 

6.62 

23  36.0 

7 

0  37  44.51 

17.567 

2  15  17.4 

129.64 

0.124  9866 

429.7 

2.50 

6.60 

23  39.2 

8 

0  44  48.65 

17.779 

3    7  31.4 

131.50 

0.125  8906 

322.4 

2.50 

6.59 

23  42.4 

9 

0  51  57.96 

17.997 

4    0  28.0 

133.18 

0.126  5282 

207.6 

2.50 

6.57 

23  45.7 

10 

0  59  12.53 

18.217 

4  54    2.4 

134.65 

0.126  8805 

+    84.6 

2.49 

6.57 

23  49.1 

11 

1    6  32.40 

+18.439 

+  5  48    9.2 

+135.88 

0.126  9271 

-    47.3 

2.49 

6.57 

23  52.6 

12 

1  13  57.59 

18.660 

6  42  42.3 

136.83 

0.126  6462 

188.4 

2.50 

6.57 

23  56i 

13 

1  21  28.04 

18.877 

7  37  34,6 

137.47 

0.126  0153 

339.0 

2.50 

6.58 

23  59.8 

14 

1  29    3.62 

19.087 

8  32  38.2 

137.76 

0.125  0113 

499.3 

2.50 

6.60 

15 

1  36  44.11 

19.285 

9  27  44.3 

137.68 

0.123  6111 

609.2 

2.51 

6.62 

0    3.6 

16 

1  44  29.20 

•fl9.469 

+10  22  43.3 

+137.17 

0.121  7918 

-848.5 

2.52 

6.65 

0    7.4 

17 

1  52  18.47 

19.633 

11  17  24.6 

136.19 

0.119  5315 

1036.5 

2.54 

6.68 

0  11.3 

18 

2    0  11.38 

19.772 

12  11  36.8 

134.73 

0.116  8101 

1232.5 

2.55 

6.72 

0  15.2 

19 

2    8    7.28 

19.881 

13    5    7.9 

132.77 

0.113  6098 

1435.4 

2.57 

6.77 

0  19.2 

20 

2  16    5.38 

19.955 

13  57  45.4 

130.27 

0.109  9161 

1648.4 

2.59 

6.83 

0  23.3 

21 

2  24    4.80 

+19.990 

+14  49  16.7 

+127.25 

0.105  7185 

-1865.0 

2.62 

6.90 

0  27.3 

22 

2  32    4.53 

19.981 

15  39  29.1 

123.70 

0.101  0108 

2068.2 

2.65 

6.97 

0  31.4 

23 

2  40    3.49 

19.925 

16  28  10.3 

119.65 

0.095  7917 

2280.8 

2.68 

7.06 

0  35.4 

24 

2  48    0.51 

19.819 

17  15    8.7 

115.14 

0.090  0649 

2490.9 

2.71 

7.15 

0  39.5 

25 

2  55  54.40 

19.663 

18    0  13.5 

110.19 

0.083  8392 

2696.2 

2.75 

7.25 

0  43.4 

26 

3    3  43.93 

+19.456 

+18  43  15.0 

+104.88 

0.077  1283 

-2894.9 

2.80 

7.37 

0  47.3 

27 

3  11  27.88 

19.200 

19  24    5.1 

99.25 

0.069  9501 

3085.4 

2.84 

7.49 

0  51.1 

28 

3  19    5.06 

18.892 

20    2  37.0 

93.38 

0.062  3261 

3266.2 

2.89 

7.62 

0  54.8 

29 

3  26  34.31 

18.538 

20  38  45.5 

87.31 

0.054  2810 

3436.2 

2.95 

7.77 

0  58.3 

30 

3  33  54.53 

18.140 

21  12  26.7 

81.11 

0.045  8418 

35M.5 

3.01 

7.92 

1    1.7 

May      1 

3  41    4.68 

+17.700 

+21  43  38.3 

+  74.85 

0.037  0369 

-3740.8 

3.07 

8.08 

1    4.9 

2 

3  48    3.79 

17.220 

22  12  19.3 

68.57 

0.027  8956 

8874.8 

3.13 

8.25 

1    8.0 

3 

3  54  50.96 

16.705 

22  38  29.8 

62.32 

0.018  4478 

3996.3 

3.20 

8.43 

1  10.8 

4 

4    1  25.36 

16.157 

23    2  11.0 

56.13 

0.008  7233 

4105.5 

3.27 

8.62 

1  13.4 

5 

4    7  46.22 

15.577 

23  23  24.7 

50.03 

9.998  7513 

4202.6 

3.35 

8.83 

1  15.8 

6 

4  13  52.81 

+14.968 

+23  42  13.7 

+  44.07 

9.988  5605 

-4287.8 

3.43 

9.03 

1  18.0 

7 

4  19  44.45 

14.332 

23  58  41.2 

38.25 

9.978  1792 

4361.3 

3.51 

9.25 

1  19.9 

8 

4  25  20.52 

13.670 

24  12  50.7 

32.58 

9.967  6352 

4423.4 

3.60 

9.48 

1  21.5 

9 

4  30  40.41 

12.984 

24  24  46.1 

27.07 

9.956  9559 

4474.2 

3.69 

9.72 

1  22.9 

10 

4  35  43.57 

12.276 

24  34  31.6 

21.74 

9.946  1682 

4513.7 

3.78 

9.96 

1  24.0 

11 

4  40  29.45 

+11.545 

+24  42  11.2 

+  16.59 

9.935  2990 

-4542.1 

3.88 

10.21 

1  24.9 

12 

4  44  57.53 

10.793 

24  47  49.3 

11.61 

9.924  3753 

4560.1 

3.97 

10.47 

1  25.3 

13 

4  49    7.32 

10.020 

24  51  29.9 

6.80 

9.913  4248 

4564.4 

4.08 

10.74 

1  25.5 

14 

4  52  58.34 

9.229 

24  53  17.3 

+    2.17 

9.902  4759 

4557.6 

4.18 

11.02 

1  25.4 

15 

4  56  30.15 

8.420 

24  53  15.6 

-    2.29 

9.891  5582 

4538.3 

4.29 

11.30 

1  25.0 

16 

4  59  42.34 

+  7.594 

+24  51  28.7 

-    6.50 

9.880  7026 

-4505.8 

4.40 

11.58 

1  24.2 

17 

5    2  34.54 

+  6.754 

+24  48    0.5 

-  10.73 

9.869  9416 

-1459.4 

4.51 

11.87 

123.1 
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GREENWICH  MEAN  TIME. 


Dit«. 

Aacmukm. 

Var.pcr 
Hoar. 

Apparmt 
DedlnatioQ. 

Var.per 
Hour. 

LonrithmoT 

Diitance 
from  Earth. 

Var.por 
Hour. 

8«m|. 

diain- 

et«r. 

Hor. 
Paral- 
lax. 

Transit, 
Moidlan 

ol 
Green- 

Ifoon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

wich. 

h   m      8 

8 

•     1       It 

n 

n 

II 

h     m 

Miy    17 

5    2  34.54 

•1-  0.754 

+24  48    0.5 

-10.73 

9.869  9416 

-4459.4 

4.51 

11.87 

1  23.1 

18 

5    5    6.44 

5.00^ 

24  42  54.9 

14.71 

9.859  3094 

4398.2 

4.62 

12.17 

1  21.7 

19 

5    7  17.76 

6.040 

24  36  15.7 

18.53 

9.848  8426 

4321.4 

4.73 

12.46 

1  19.9 

20 

5    9    8.31 

4.172 

24  28    6.7 

22.19 

9.838  5800 

4227.9 

4.84 

12.76 

1  17.8 

21 

5  10  37.99 

3.301 

24  18  31.6 

25.70 

9.828  5626 

4116.9 

4.96 

13.06 

1  15.3 

22 

5  11  46.79 

+  2.433 

+24    7  34.2 

-29.05 

9.818  8339 

-3987.2 

5.07 

13.35 

1  12.5 

23 

5  12  34.82 

1.671 

23  55  18.6 

32.22 

9.809  4397 

3838.0 

5.18 

13.65 

1    9.4 

24 

5  13    2.32 

+  0.723 

23  41  49.1 

35.20 

9.800  4279      3668.4  | 

5.29 

13.93 

1    5.9 

25 

5  13    9.70 

-0.105 

23  27  10.3 

37.99 

9.791  8484 

8477.6 

5.39 

14.21 

1    2.0 

26 

5  12  57.61 

0.905 

23  11  27.2 

40.50 

9.783  7525 

3265.2 

5.50 

14.48 

0  57.9 

27 

5  12  26.51 

-  i.on 

+22  54  45.3 

-42.88 

9.776  1925 

-8001.1 

5.59 

14.73 

0  53.4 

28 

5  11  37.65 

2.392 

22  37  10.9 

44.92 

9.769  2206 

2775.2 

5.68 

14.97 

0  48.7 

29 

5  10  32.09 

3.061 

22  18  50.9 

46.68 

9.762  8884 

2498.2 

5.77 

15.19 

0  43.7 

30 

5    9  11.21 

3.068 

21  59  52.8 

48.09 

9.757  2455 

2200.9 

5.84 

15.39 

0  38.4 

31 

5    7  36.59 

4.205 

21  40  25.4 

49.13 

9.752  3388 

1885.0 

5.91 

15.56 

0  32.9 

June     1 

5    5  50.00 

-4.665 

+21  20  38.0 

-49.75 

9.748  2107 

-1552.5 

5.96 

15.71 

0  27.2 

2 

5    3  53.38 

5.030 

21    0  40.8 

49.94 

9.744  8978 

1306.0 

6.01 

15.83 

0  21.3 

3 

5    1  48.86 

5.323 

20  40  44.6 

49.66 

9.742  4307 

848.2 

6.04 

15.92 

0  15.3 

4 

4  59  38.65 

5.512 

20  21    0.9 

48.90 

9.740  8326 

482.5 

6.07 

15.98 

0    9.2 

5 

4  57  25.05 

5.605 

20    1  41.5 

47.64 

9.740  1183 

-  112.4 

6.08 

16.01 

(    0       S.1 
i  tS     66.  f 

6 

4  55  10.42 

-  5.509 

+19  42  58.3 

-45.88 

9.740  2936 

+  258.2 

6.07 

16.00 

23  50.8 

7 

4  52  57.08 

5.497 

19  25    3.2 

43.63 

9.741  3555 

635.8 

6.06 

15.96 

23  44.7 

8 

4  50  47.32 

5.301 

19    8    7.6 

40.92 

9.743  2922 

986.6 

6.03 

15.89 

23  38.7 

9 

4  48  43.32 

5.017 

18  52  22.3 

37.78 

9.746  0831 

1337.2 

5.99 

15.79 

23  32.9 

10 

4  46  47.15 

4.651 

18  37  57.3 

84.24 

9.749  7001 

1674.5 

5.94 

15.66 

23  27.2 

U 

4  45    0.71 

-  4.208 

+18  25    1.4 

-30.37 

9.754  1082 

+1995.9 

5.88 

15.50 

23  21.7 

12 

4  43  25.74 

3.096 

18  13  42.1 

26.20 

9.759  2666 

2299.5 

5.81 

15.32 

23  16.4 

13 

4  42    3.78 

3.125 

18    4    5.5 

21.82 

9.765  1301 

2583.4 

5.74 

15.11 

23  11.3 

14 

4  40  56.16 

2.502 

17  56  16.3 

17.26 

9.771  6501 

2846.4 

5.65 

14.89 

23    6.5 

15 

4  40    4.03 

1.835 

17  50  17.7 

12.61 

9.778  7756 

3067.9 

5.56 

14.65 

23    2.0 

16 

4  39  28.35 

-  1.133 

+17  46  11.5 

-  7.91 

9.786  4546 

+3307.6 

5.46 

14.39 

22  57.7 

17 

4  39    9.90 

-0.401 

17  43  58.2 

-  3.21 

9.794  6349 

8505.7 

5.36 

14.12 

22  53.8 

18 

4  39    9.29 

•i- 0.353 

17  43  36.8 

•1-  1.42 

9.803  2651 

3682.6 

5.25 

13.84 

22  50.1 

19 

4  39  26.98 

1.123 

17  45    5.4 

5.94 

9.812  2951 

3839.0 

5.14 

13.56 

22  46.8 

20 

4  40    3.31 

1.906 

17  48  20.8 

10.31 

9.821  6766 

8975.7 

5.04 

13.27 

22  43.7 

21 

4  40  58.52 

+  2.695 

+17  53  19.1 

•1-14.50 

9.831  3636 

+4003.7 

4.92 

12.98 

22  41.0 

22 

4  42  12.74 

3.490 

17  59  55.4 

18.48 

9.841  3126 

4194.2 

4.81 

12.68 

22  38.6 

23 

4  43  46.05 

4.286 

18    8    4.5 

22.22 

9.851  4828 

4278.3 

4.70 

12.39 

22  36.5 

24 

4  45  38.46 

5.082 

18  17  40.1 

25.70 

9.861  8361 

4347.0 

4.59 

12.10 

22  34.8 

25 

4  47  49.97 

5.877 

18  28  35.9 

28.90 

9.872  3367 

4401.2 

4.48 

11.81 

22  33.3 

26 

4  50  20.52 

+  6.668 

+18  40  44.9 

+31  JO 

9.882  9511 

+4442.0 

4.37 

11.52 

22  32.2 

27 

4  53  10.04 

7.458 

18  53  59.7 

34.38 

9.893  6482 

4470.2 

4.27 

11.24 

22  31.4 

28 

4  56  18.48 

8.245 

19    8  12.7 

36.65 

9.904  3985 

4486.5 

4.16 

10.97 

22  30.9 

29 

4  59  45.77 

9.029 

19  23  15.9 

38.57 

9.915  1742 

4401.5 

4.06 

10.70 

22  30.7 

30 

5    3  31.84 

9.810 

19  39    1.0 

40.13 

9.925  9488 

4485.6 

3.96 

10.44 

22  30.8 

%     1 

5    7  36.63 

•flO.580 

+19  55  19.3 

+41.33 

9.936  6969 

+4460.4 

3.86 

10.18 

22  31.2 

2 

5  12    0.08 

+11.365 

+20  12    2.0 

+42.16 

9.947  3936 

+4442.9 

3.77 

9.93 

22  32.0 
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Date. 

Apparent 

Right 
AAcension. 

Var.per 
Hour. 

Apparent 
Declination. 

Var.per 
Hour. 

Loearithm  of 

I>i8tanee 
from  Earth. 

Var.per 
Hoar. 

Semi« 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

JVoon. 

JVoon. 

Nwm, 

JVoon. 

Noon. 

JVoon. 

JVoon. 

JVoon. 

widi. 

h    m      8 

8 

9           •              »/ 

// 

t» 

// 

h     m 

July      1 

5    7  36.63 

+10.580 

+19  55  19.3 

+  41.33 

9.936  6969 

+4469.4 

3.86 

10.18 

22  31.2 

2 

5  12    0.08 

11.365 

20  12    2.0 

42.16 

9.947  3936 

4442.9 

3.77 

9.93 

22  32.0 

3 

5  16  42.15 

12.140 

20  28  59.7 

42.58 

9.958  0145 

4406.2 

3.68 

9.69 

22  33.0 

4 

5  21  42.77 

12.911 

20  46    2.8 

42.60 

9.968  5353 

4359.5 

3.59 

9.46 

22  34.4 

5 

5  27    1.87 

13.680 

21    3    1.4 

42.20 

9.978  9317 

4302.5 

3.51 

9.24 

22  36.1 

6 

5  32  39.37 

+14.444 

+21  19  45.0 

+  4! .36 

9.989  1790 

+4235.2 

3.42 

9.02 

22  38.0 

7 

5  38  35.13 

15.202 

21  36    2.9 

40.06 

9.999  2519 

4157.1 

3.35 

8.82 

22  40.3 

8 

5  44  48.99 

15.951 

21  51  43.9 

38.28 

0.009  1242 

4068.0 

3.27 

8.62 

22  42.9 

9 

5  51  20.70 

16.689 

22    6  36.6 

36.02 

0.018  7692 

3967.6 

3.20 

8.43 

22  45.8 

10 

5  58    9.93 

17.411 

22  20  29.1 

33.27 

0.028  1596 

3855.8 

3.13 

8.25 

22  48.9 

11 

6    5  16.27 

+18.113 

+22  33    9.5 

+  30.01 

0.037  2673 

+3732.0 

3.06 

8.08 

22  52.4 

12 

6  12  39.17 

18.790 

22  44  25.5 

26.24 

0.046  0636 

3506.2 

3.00 

7.91 

22  56.1 

13 

6  20  17.92 

19.434 

22  54    5.2 

21.99 

0.054  5197 

3448.5 

2.95 

7.76 

23    0.0 

14 

6  28  11.68 

20.039 

23    1  66.9 

17.24 

0.062  6073 

3289.2 

2.89 

7.62 

23    4.2 

15 

6  36  19.43 

20.598 

23    7  49.1 

12.04 

0.070  2988 

3118.6 

2.84 

7.48 

23    8.6 

16 

6  44  39,97 

+21.104 

+23  11  31.3 

+    6.41 

0.077  5683 

+2937.7 

2.79 

7.36 

23  13.2 

17 

6  53  11.93 

21.549 

23  12  54.0 

+    0.42 

0.084  3921 

2747.4 

2.75 

7.25 

23  18.0 

18 

7    1  53.81 

21.929 

23  11  49.2 

-    5.87 

0.090  7497 

2549.4 

2.71 

7.14 

23  22.9 

19 

7  10  43.94 

22.237 

23    8  10.2 

12.42 

0.096  6242 

2345.2 

2.67 

7.04 

23  27.9 

20 

7  19  40.57 

22.470 

23    1  52.1 

19.11 

0.102  0031 

2136.8 

2.64 

6.96 

23  33.0 

21 

7  28  41.88 

+22.627 

+22  52  52.1 

-  25.88 

0.106  8788 

+1926.1 

2.61 

6.88 

23  38.1 

22 

7  37  46.06 

22.708 

22  41    9.4 

32.66 

0.111  2485 

1715.4 

2.59 

6.81 

23  43.3 

23 

7  46  51.29 

22.716 

22  26  44.9 

39.35 

0.115  1143 

1506.6 

2.56 

6.75 

23  48.5 

24 

7  55  55.86 

22.654 

22    9  41.5 

45.88 

0.118  4834 

1301.8 

2.54 

6.70 

23  53.6 

25 

8    4  58.16 

22.528 

21  50    3.9 

52.20 

0.121  3672 

1102.5 

2.53 

6.65 

23  58.6 

26 

8  13  56.72 

+22.343 

+21  27  58.1 

-  58.24 

0.123  7807 

+  910.0 

2.51 

6.62 

27 

8  22  50.23 

22.108 

21    3  31.2 

63.95 

0.125  7418 

725.6 

2.50 

6.59 

0    3.6 

28 

8  31  37.57 

21.830 

20  36  51.5 

69.31 

0.127  2709 

550.1 

2.49 

6.56 

0    8.4 

29 

8  40  17.80 

21 .517 

20    8    7.5 

74.29 

0.128  3899 

384.0 

2.48 

6.55 

0  13.2 

30 

8  48  50.13 

21.174 

19  37  28.5 

78.89 

0.129  1215 

227.3 

2.48 

6.54 

0  17.8 

31 

8  57  13.98 

+20.810 

+19    5    3.7 

-  83.11 

0.129  4886 

+    80.2 

2.48 

6.53 

0  22.3 

Aug.      1 

9    5  28.88 

20.430 

18  31    2.1 

86.95 

0.129  5138 

-    57.6 

2.48 

6.53 

0  26.6 

2 

9  13  34.53 

20.040 

17  55  32.9 

90.42 

'0.129  2193 

186.3 

2.48 

6.53 

0  30.7 

8 

9  21  30.74 

19.644 

17  18  44.8 

93.53 

0.128  6262 

306.5 

2.48 

6.54 

0  34.7 

4 

9  29  17.41 

19.246 

16  40  46.1 

96.30 

0.127  7542 

418.8 

2.49 

6.56 

0  38.6 

5 

9  36  54.54 

+18.849 

+16     1  44.8 

-  98.75 

0.126  6218 

-523.6 

2.50 

6.57 

0  42.3 

6 

9  44  22.19 

18.456 

15  21  48.4 

100.90 

0.125  2465 

621.4 

2.50 

6.59 

0  45.8 

7 

9  51  40.48 

18.069 

14  41     3.8 

102.77 

0.123  6440 

713.0 

2.51 

6.62 

0  49.1 

8 

9  58  49.57 

17.690 

13  59  37.6 

104.38 

0.121  8283 

799.1 

2.52 

6.65 

0  52.4 

9 

10    5  49.66 

17.319 

13  17  35.8 

105.74 

0.119  8122 

880.2 

2.53 

6.68 

0  55.4 

10 

10  12  40.97 

+16.958 

+12  35    4.1 

-106.87 

0.117  6072 

-  956.7 

2.55 

6.71 

0  58.3 

11 

10  19  23.74 

16.608 

11  52    7.8 

107.79 

0.115  2234 

1029.2 

2.56 

6.75 

1     1.1 

12 

10  25  58.22 

16.267 

11    8  51.7 

108.52 

0.112  6699 

1098.2 

2.58 

6.79 

1     3.7 

13 

10  32  24.64 

15.937 

10  25  20.3 

109.07 

0.109  9542 

1164.4 

2.59 

6.83 

1     6.2 

14 

10  38  43.27 

15.617 

9  41  37.9 

109.44 

0.107  0829 

1228.0 

2.61 

6.88 

1     8.6 

15 

10  44  54.35 

+15.308 

+  8  57  48.3 

-109.67 

0.104  0616 

-1289.4 

2.63 

6.02 

1  10.8 

16 

10  50  58.11 

+15.008 

4  8  13  55.2 

-109.74 

0.100  8951 

-1349.1 

2.65 

6.98 

1  12.9 
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DttA. 

Aaccfislon. 

Var.per 
Hour. 

Apparent 
Dedinatimi. 

Var.  pei 
Hour. 

Lofuithmof 

Distance 
from  Earth. 

Var.per 
Hoar. 

Sftmi- 

diam- 

eter. 

Hor. 

Paral- 

lax. 

Transit, 
Meridi^ 

of 
Oreen- 

Noon. 

Jroofl. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

wich. 

h    m      8 

■ 

•     1       tt 

ft 

ft 

It 

h     m 

Aug.    16 

10  50  58.11 

•1-15.008 

+  8  13  55.2 

-100.74 

0.100  8951 

-1340.1 

2.65 

6.98 

1  12.9 

17 

10  56  54.78 

14.717 

7  30    2.0 

100.67 

0.097  5870 

1407.5 

2.67 

7.03 

1  14.9 

18 

11    2  44.57 

14.434 

6  46  11.9 

100.48 

0.094  1401 

1464.8 

2.69 

7.08 

1  16.8 

19 

11    8  27.67 

14.150 

6    2  28.0 

100.16 

0.090  5565 

1521.4 

2.71 

7.14 

1  18.6 

20 

11  14    4.27 

13.g92 

5  18  53.3 

108.72 

0.086  8377 

1577.6 

2.73 

7.20 

1  20.3 

21 

11  19  34.54 

+13.031 

+  4  35  30.5 

-108.17 

0.082  9844 

-1633.5 

2.76 

7.27 

1  21.8 

22 

11  24  58.61 

13.875 

3  52  22.2 

107.50 

0.078  9967 

1680.5 

2.78 

7.34 

1  23.3 

23 

11  30  16.61 

13.125 

3    9  31.1 

106.73 

0.074  8743 

1745.8 

2.81 

7.41 

1  24.6 

24 

11  35  28.64 

12.878 

2  26  59.8 

105.86 

0.070  6162 

1802.7 

2.84 

7.48 

1  25.9 

25 

11  40  34.79 

12.635 

1  44  50.7 

104.88 

0.066  2210 

1860.1 

2.87 

7.65 

1  27.0 

26 

11  45  35.10 

+12.392 

-1-  1    3    6.3 

-103.80 

0.061  6870 

-1918.4 

2.90 

7.63 

1  28.1 

27 

11  50  29.61 

12.150 

+  0  21  49.1 

102.62 

0.057  0120 

1977.7 

2.93 

7.72 

1  29.0 

28 

11  55  18.32 

11.900 

-  0  18  58.4 

101.33 

0.052  1933 

2038.1 

2.96 

7.80 

1  29.9 

29 

12    0    1.22 

11.6«5 

0  59  13.7 

00.93 

0.047  2280 

2099.8 

3.00 

7.89 

1  30.7 

30 

12    4  38.25 

11.420 

1  38  54.2 

08.43 

0.042  1129 

2163.0 

3.03 

7.99 

1  31.3 

31 

12    9    9.32 

+11.100 

-  2  17  57.2 

-  06.81 

0.036  8445 

-2227.6 

3.07 

8.08 

1  31.9 

S«-pt.     1 

12  13  34.31 

10.012 

2  56  19.9 

95.07 

0.031  4191 

2293.8 

3.11 

8.18 

1  32.4 

2 

12  17  53.07 

10.040 

3  33  59.5 

03.20 

0.025  8330 

2361.6 

3.16 

8.29 

1  32.7 

3 

12  22    5.40 

10.377 

4  10  52.8 

01.21 

0.020  0823 

2431.0 

3.19 

8.40 

1  33.0 

4 

12  26  11.07 

10.003 

4  46  56.6 

89.08 

0.014  1632 

2501.9 

3.23 

8.62 

1  33.1 

5 

12  30    9.79 

+  0.707 

-  5  22    7.6 

-  86.80 

0.008  0719 

-2574.4 

3.28 

8.64 

1  33.2 

6 

12  34    1.24 

0.487 

5  56  21.7 

84.36 

0.001  8049 

2648.3 

3.33 

8.76 

1  33.1 

7 

12  37  45.03 

9.160 

6  29  35.3 

81.75 

9.995  3589 

2723.5 

3.38 

8.89 

1  32.8 

8 

12  41  20.74 

8.813 

7    1  44.0 

78.95 

9.988  7311 

2799.8 

3.43 

9.03 

1  32.6 

9 

12  44  47.85 

8.443 

7  32  43.1 

75.94 

9.981  9194 

2876.8 

3.48 

9.17 

1  32.0 

10 

12  48    5.81 

+  8.040 

-  8    2  27.6 

-  72.72 

9.974  9225 

-2954.0 

3.54 

9.32 

1  31.3 

11 

12  51  13.98 

7.027 

8  30  61.5 

60.25 

9.967  7402 

3031.2 

3.60 

9.48 

1  80.6 

12 

12  54  11.67 

7.175 

8  57  49.2 

65.51 

9.960  3736 

3107.5 

3.66 

9.64 

1  29.5 

13 

12  56  58.09 

6.688 

9  23  13.8 

61.49 

9.952  8258 

3182.0 

3.72 

9.81 

1  28.3 

14 

12  59  32.38 

6.163 

9  46  58.0 

57.14 

9.945  1020 

3253.9 

3.79 

9.99 

1  26.9 

16 

13    1  53.59 

+  6.508 

-10    8  53.7 

-  52.44 

9.937  2102 

-3321.8 

3.86 

10.17 

1  25.3 

16 

13    4    0.71 

4.068 

10  28  51.8 

47.34 

9.929 1617 

3384.2 

3.93 

10.36 

1  23.5 

17 

13    5  52.61 

4.320 

10  46  42.6 

41.82 

9.920  9723 

3438.9 

4.01 

10.56 

1  21.4 

18 

13    7  28.11 

3.620 

11    2  15.4 

35.83 

9.912  6631 

3483.6 

4.08 

10.76 

1  19.0 

19 

13    8  45.95 

2.858 

11  16  18.5 

29.34 

9.904  2610 

3515.7 

4.16 

10.97 

1  16.4 

20 

13    9  44.84 

+  2.040 

-11  25  39.4 

-  22.30 

9.896  8005 

-3531.7 

4.24 

11.19 

1  13.4 

21 

13  10  23.46 

1.168 

11  33    4.4 

14.68 

9.887  3249 

35r.6 

4.33 

11.41 

1  10.1 

22 

13  10  40.50 

+  0.243 

11  37  19.4 

-    6.46 

9.878  8876 

3499.0 

4.41 

11.63 

1    6.4 

23 

13  10  34.73 

-0.732 

11  38    9.6 

+    2.39 

9.870  5537 

3440.5 

4.50 

11.86 

1    2.4 

24 

13  10    5.02 

1.760 

11  35  20.2 

11.84 

9.862  4011 

3346.8 

4.58 

12.08 

0  57.9 

25 

13    9  10.49 

-  2.800 

-11  28  36.6 

+  21.88 

9.854  5224 

-3211.3 

4.67 

12.30 

0  63.1 

26 

13    7  50.53 

3.866 

11  17  45.7 

32.43 

9.847  0254 

3027.7 

4.75 

12.52 

0  47.8 

27 

13    6    4.97 

4.020 

11    2  36.6 

43.38 

9.840  0331 

2789.8 

4.83 

12.72 

0  42.1 

28 

13    8  54.18 

5.964 

10  43    1.6 

54.56 

9.833  6826 

2492.0 

4.90 

12.91 

0  36.0 

29 

13    1  19.19 

6.040 

10  18  58,3 

65.70 

9.828  1231 

2129.9 

4.96 

13.07 

0  29.5 

30 

12  58  21.84 

-  7.820 

-  9  50  30.8 

+  76.51 

9.823  5125 

-1701.0 

5.01 
5.05 

13.21 

0  22.6 

Oct.      1 

12  55    4.85 

-8.570 

-  9  17  51.3 

+  86.62 

9.820  0117 

-1206.5 

13.32 

0  16.5 
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Date. 

Apparent 

Rl5it 
Aaoenakm. 

Var.per 
Hour. 

Apparent 
Decimation. 

Var.per 
Hour. 

Logarithm  of 

DIftanoe 
from  Earth. 

Var.per 
Hour. 

Semi- 

diam* 

eter. 

Hor. 
Paral- 
lax. 

Transit, 
Merldiia 

of 
Ore«- 

Noon, 

Noom. 

Noon* 

Noon, 

Noon, 

Noom, 

Novn. 

Noon, 

wirh. 

h    m      8 

8 

•     t       tt 

II 

II 

It 

h     m 

Oct.       1 

12  55    4.85 

-  8.570 

-  9  17  51.3 

+  86.62 

9.820  0117 

-1305.5 

5.05 

13.32 

0  15.5 

2 

12  51  31.84 

9.148 

8  41  22.0 

95.60 

9.817  7762 

647.6 

5.08 

13.39 

0    8.0 

3 

12  47  47.38 

9.518 

8    1  35.3 

103.00 

9.816  9465 

-    35.7 

5.09 

13.41 

4 

12  43  56.84 

9.050 

7  19  14.1 

106.40 

9.817  6382 

+  617.9 

5.08 

13.39 

23  44.9 

5 

12  40    6.25 

9.530 

6  35  11.1 

111.43 

9.819  9328 

1397.0 

5.06 

13.32 

23  37.2 

6 

12  36  22.02 

-  9.119 

-  5  50  26.4 

+111.83 

9.823  8686 

+1982.3 

5.01 

13.20 

23  29.8 

7 

12  32  50.67 

8.450 

5    6    5.0 

100.48 

9.829  4352 

3652.4 

4.95 

13.03 

23  22.7 

8 

12  29  38.45 

7.528 

4  23  12.9 

104.41 

9.836  5718 

3387.3 

4.87 

12.82 

23  16.0 

9 

12  26  51.08 

6.385 

3  42  53.5 

96.80 

9.845  1706 

3868.0 

4.77 

12.57 

23    9.8 

10 

12  24  33.42 

5.059 

3    6    3.9 

86.98 

9.855  0826 

4370.4 

4.66 

12.29 

23    4.1 

11 

12  22  49.33 

-  3.595 

-  2  33  32.6 

+  75.36 

9.866  1274 

+4810.5 

4.55 

11.98 

22  59.0 

12 

12  21  41.56 

3.041 

2    5  57.3 

62.39 

9.878  1040 

5165.3 

4.42 

11.65 

22  54.5 

13 

12  21  11.68 

-  0.445 

1  43  44.7 

48.55 

9.890  8020 

5411.8 

4.29 

11.32 

22  50.7 

14 

12  21  20.20 

+  1.151 

1  27  10.1 

34.30 

9.904  0120 

5582.7 

4.17 

10.98 

22  47.5 

15 

12  22    6.66 
1 

3.711 

1  16  18.7 

30.01 

9.917  5346 

5673.4 

4.04 

10.64 

22  45.0 

16 

12  23  29.78 

+  4.303 

-  1  11    6.8 

+    6.05 

9.931 1864 

+5601.8 

3.91 

10.31 

22  43.0 

17 

12  25  27.63 

5.603 

1  11  23.2 

-    7.30 

9.944  8046 

5647.0 

3.79 

9.99 

22  41.5 

18 

12  27  57.83 

6.896 

1  16  50.9 

19  J» 

9.958  2497 

5549.1 

3.68 

9.69 

22  40.5 

19 

12  30  57.70 

8.073 

1  27    9.0 

81.48 

9.971  4059 

5407.9 

3.57 

9.40 

2^  40.0 

20 

12  34  24.39 

9.131 

1  41  53.6 

43.07 

9.984  1807 

5332.8 

3.46 

9.13 

22  39.9 

21 

12  38  15.04 

+10.070 

-  2    0  39.6 

-  51.50 

9.996  5033 

+5033.5 

3.37 

8.87 

22  40.2 

22 

12  42  26.86 

10.805 

2  23    1.2 

60.04 

0.008  3225 

4814.4 

3.28 

8.63 

22  40.7 

23 

12  46  57.17 

11.613 

2  48  33.0 

67,44 

0.019  6040 

4585.4 

3.19 

8.41 

22  41.5 

24 

12  51  43.52 

12.333 

3  16  50.3 

73.85 

0.030  3279 

4350.7 

3.11 

8.21 

22  42.5 

25 

12  56  43.66 

13.764 

3  47  29.9 

79.31 

0.040  4865 

4114.9 

3.04 

8.02 

22  43.8 

2« 

13    1  55.57 

+13.316 

-  4  20  10.1 

-  83.91 

0.050  0813 

+3881.4 

2.98 

7.84 

22  45.2 

27 

13    7  17.46 

13.508 

4  54  31.1 

87.73 

0.059  1210 

3652.7 

2.91 

7.68 

22  46.8 

28 

13  12  47.80 

13.921 

5  30  14.8 

90.83 

0.067  6197 

3430.8 

2.86 

7.53 

22  48.5 

29 

13  18  25.25 

14.193 

6    7    4.8 

93.36 

0.075  5955 

3317.3 

2.81 

7.39 

22  50.2 

30 

13  24    8.66 

14.419 

6  44  46.5 

95.13 

0.083  0692 

3013.5 

2.76 

7.27 

22  52.1 

31 

13  29  57.08 

+14.610 

-  7  23    7.0 

-  96.50 

0.090  0627 

+2817.1 

2.71 

7.15 

22  54.0 

Nov.     1 

13  35  49.69 

14.770 

8    1  54.6 

97.40 

0.096  5988 

3631.3 

2.67 

7.05 

22  56.0 

2 

13  41  45.84 

14.905 

8  40  59.2 

97.93 

0.102  7005 

2455.0 

2.64 

6.95 

22  58.1 

3 

13  47  44.97 

15.020 

9  20  11.8 

98.08 

0.108  3903 

3388.0 

2.60 

6.86 

23    0.1 

4 

13  53  46.65 

15.118 

9  59  24.5 

97.93 

0.113  6899 

3139.8 

2.57 

6.77 

23    2.3 

5 

13  59  50.51 

+15.203 

"10  38  30.2 

-  97.51 

0.118  6201 

+1960.1 

2.64 

6.70 

23    4.4 

6 

14    5  56.28 

15.277 

11  17  22.9 

96.85 

0.123  2006 

1838.3 

2.51 

6.63 

23    6.6 

7 

14  12    3.75 

15.344 

11  55  57.1 

95.98 

0.127  4600 

1704.0 

2.49 

6.56 

23    8.8 

8 

14  18  12.75 

15.405 

12  34    8.0 

94.91 

0.131  3855 

1576.7 

2.47 

6.50 

23  11.1 

9 

14  24  23.17 

15.462 

13  11  51.4 

93.68 

0.135  0232 

1455.8 

2.45 

6.45 

23  13.3 

10 

14  30  34.91 

+15.516 

-13  49    3.4 

-  93.30 

0.138  3779 

+1340.8 

2.43 

6.40 

23  15.6 

11 

14  36  47.94 

15.569 

14  25  40.7 

90.78 

0.141  4633 

1331.3 

2.41 

6.35 

23  17.9 

12 

14  43    2.22 

15.621 

15     1  40.1 

80.15 

0.144  2919 

1136.7 

2.40 

6.31 

23  20.2 

13 

14  49  17.74 

15.673 

15  36  58.9 

87.40 

0.146  8752 

1036.7 

2.38 

6.27 

23  22.6 

14 

14  55  34.52 

15.726 

16  11  34.7 

85.56 

0.149  2235 

930.8 

2.37 

6.24 

23  24.9 

15 

15    1  52.57 

+15.779 

-16  45  25.0 

-83.63 

0.151  3461 

+  838.6 

2.36 

6.21 

23  27.3 

16 

15    S  11.92 

+15.834 

-17  18  27.7 

-  81.59 

0.153  2517 

+  749.9 

2.35 

6.18 

23  29.7 
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GREENWICH  MEAN  TDIE. 


Dtto. 

Aflonakm. 

Vtf.p«r 
Hour. 

Am»r«at 
DecUDAtioo. 

Vat.  p«r 
Hour. 

LonriChmor 

Diatanc« 
from  Earth. 

Var.per 
Hour. 

8«mi- 

diam* 

etflt. 

Hor. 

Paral- 

Utx. 

Tranait, 
MvidUui 

of 
Green- 

JrOOW* 

JrOOW. 

Noam, 

JToon. 

Jfoon. 

Jroon. 

Jvoon. 

Nwm. 

wich. 

h    m      8 

■ 

•     t      $f 

tt 

// 

II 

h     m 

Nov.   16 

15    8  11.92 

-(-15.884 

-17  18  27.7 

-81.59 

0.153  2517 

+  749.9 

2.35 

6.18 

23  29.7 

17 

15  14  32.61 

15.891 

17  50  40.8 

79.49 

0.154  9480 

664.1 

2.34 

6.16 

23  32.1 

18 

15  20  54.68 

15.049 

18  22    2.5 

n.31 

0.166  4417 

581.0 

2.33 

6.14 

23  34.6 

l» 

15  27  18.17 

16.009 

18  52  30.9 

75.06 

0.157  7388 

500.3 

2.32 

6.12 

23  37.1 

20 

15  33  43.12 

i6.on 

19  22    4.4 

72.72 

0.158  8448 

431.7 

2.32 

6.10 

23  39.6 

21 

15  40    9.58 

+16.135 

-19  50  41.3 

-70.34 

0.159  7643 

+  844.9 

2.31 

6.09 

23  42.1 

22 

15  46  37.58 

i6.aoo 

20  18  20.2 

67.90 

0.160  5014 

360.6 

2.31 

6.08 

23  44.7 

23 

15  53    7.17 

16.366 

20  44  59.4 

66.37 

0.161 0693 

196.5 

2.30 

6.07 

23  47.2 

24 

15  59  38.37 

16.334 

21  10  37.5 

03.79 

0.161  4407 

133.5 

2.30 

6.07 

23  49.8 

26 

16    6  11.21 

16.403 

21  35  13.0 

60.15 

0.161  6480 

+    50.3 

2.30 

6.06 

23  52.5 

26 

16  12  45.71 

+16.473 

-21  58  44.4 

-57.45 

0.161  6828 

-    21.2 

2.30 

6.06 

23  65.2 

27 

16  19  21.88 

16.543 

22  21  10.3 

54.70 

0.161  5462 

93.5 

2.30 

6.07 

23  67.8 

28 

16  25  59.73 

16.612 

22  42  29.3 

51.87 

0.161  2389 

163.6 

2.30 

6.07 

29 

16  32  39.25 

16.681 

23    2  39.9 

40.00 

0.160  7610 

334.7 

2.31 

6.08 

0    0.6 

30 

16  39  20.43 

16.750 

23  21  40.9 

46.07 

0.160 1120 

806.3 

2.31 

6.09 

0    3.3 

Dec.     1 

16  46    3.24 

-(-16.818 

-23  39  30.7 

-43  .C8 

0.159  2910 

-  378.1 

2.31 

6.10 

0    6.1 

2 

16  52  47.66 

16.884 

23  56    8.0 

40.02 

0.158  2966 

450.7 

2.32 

6.11 

0    8.9 

3 

16  59  33.63 

16.947 

24  11  31.3 

86.91 

0.157  1268 

534.3 

2.33 

6.13 

0  11.7 

4 

17    6  21.10 

17.008 

24  25  39.3 

83.74 

0.155  7791 

500.0 

2.33 

6.16 

0  14.6 

5 

17  13  10.00 

17.066 

24  38  30.6 

30.52 

0.164  2603 

675.3 

2.34 

6.17 

0  17.5 

6 

17  20    0.24 

+17.120 

-24  50    3.8 

-27.36 

0.152  6368 

-753.0 

2.36 

6.19 

0  20.4 

7 

17  26  51.72 

17.109 

25    0  17.6 

28.90 

0.150  6342 

832.8 

2.36 

6.22 

0  23.3 

8 

17  33  44.31 

17.212 

25    9  10.4 

30.50 

0.148  6376 

914.8 

2.37 

6.26 

0  26.2 

9 

17  40  37.87 

17.250 

25  16  41.1 

17.05 

0.146  2412 

999.3 

2.38 

6.28 

0  29.2 

10 

17  47  32.25 

17.280 

25  22  48.3 

13.54 

0.143  7389 

1086.5 

2.40 

6.32 

0  32.1 

11 

17  54  27.26 

+17.302 

-25  27  30.8 

-9.99 

0.141  0234 

-1176.9 

2.41 

6.36 

0  35.1 

12 

18    1  22.68 

17.315 

25  30  47.4 

6.39 

0.138  0869 

1370.8 

2.43 

6.40 

0  38.1 

13 

18    8  18.28 

17.317 

25  32  36.9 

-3.73 

0.134  9207 

1368.4 

2.45 

6.46 

0  41.1 

14 

18  15  13.79 

17.307 

25  32  58.2 

+  0.96 

0.131  6164 

1470.1 

2.47 

6.50 

0  44.1 

15 

18  22    8.90 

17.283 

25  31  50.6 

4.69 

0.127  8606 

1576.4 

2.49 

6.66 

0  47.1 

16 

18  29    3.27 

+17.245 

-25  29  12.8 

+  8.45 

0.123  9449 

-1687.6 

2.51 

6.61 

0  60.0 

17 

18  35  56.52 

17.190 

25  25    4.5 

13.24 

0.119  7560 

1804.1 

2.53 

6.68 

0  53.0 

18 

18  42  48.20 

17.114 

25  19  26.1 

16.05 

0.115  2805 

1936.5 

2.56 

6.75 

0  55.9 

19 

18  49  37.84 

17.018 

25  12  14.3 

19.85 

0.110  6041 

3055.0 

2.69 

6.82 

0  68.8 

20 

18  56  24.88 

16.807 

26    3  32.1 

28.66 

0.105  4114 

3190.1 

2.62 

6.90 

1    1.6 

21 

19    3    8.69 

+16.749 

-24  63  18.7 

+27.45 

0.099  9860 

-3332.3 

2.65 

6.99 

1    4.4 

22 

19    9  48.50 

16.570 

24  41  34.7 

31.20 

0.094  2103 

2482.0 

2.69 

7.08 

1    7.2 

23 

19  16  23.77 

16.356 

24  28  21.3 

84.90 

0.088  0660 

2639.6 

2.73 

7.18 

1    9.8 

24 

19  22  53.35 

16.102 

24  13  40.0 

38.52 

0.081  6339 

2805.2 

2.77 

7.29 

1  12.3 

25 

19  29  16.31 

15.803 

23  57  33.0 

42.04 

0.074  5942 

2979.2 

2.81 

7.41 

1  14.8 

26 

19  35  31.51 

+15.454 

-23  40    3.2 

+45.42 

0.067  2269 

-3161.6 

2.86 

7.54 

1  17.1 

27 

19  41  37.66 

15.048 

23  21  14.3 

48.63 

0.059  4119 

3352.2 

2.91 

7.67 

1  19.2 

28 

19  47  33.29 

14.578 

23    1  11.0 

51.62 

0.051 1300 

3550.6 

2.97 

7.82 

1  21.2 

29 

19  53  16.78 

14.034 

22  39  59.0 

54.34 

0.042  3632 

3756.1 

3.03 

7.98 

1  23.0 

30 

19  58  46.25 

13.408 

22  17  45.3 

66.74 

0.033  0959 

3967.5 

3.09 

8.15 

1  ?4.5 

31 

20    3  59.65 

+12.692 

-21  54  38.4 

+58.76 

0.023  3160 

-4183.0 

3.16 

8.34 

1  25.8 

32 

20    8  54.66 

+11.878 

-21  30  48.2 

+60.35 

0.013  0168 

-4399.8 

3.24 

8.54 

1  26.7 

142 


MERCUKY,  1916. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

HeUooeotrlc 

Longitude, 

Mean  Equinox 

of  Date. 

Var.  per 
Day. 

Reduction 
to  Orbit. 

Helioceatrio 
Latitude. 

Var.  per 
Day. 

Losarithmof 
Radius  Vector. 

Var.pw 

•       #           n 

•     / 

II 

/          n 

•      1      II 

» 

II 

Jan.          1 

312  38  27.7 

3  27 

riA 

+  2    5.5 

-6  58  47.7 

-2 

3.3 

9.621  3339 

-^508» 

2 

316    8  23.7 

3  32 

28.0 

+  0  32.3 

7    0    6.0 

-0 

32.2 

9.616  1735 

62875 

3 

319  43  30.7 

3  37 

49.6 

-  1    4.1 

6  59  49.7 

+  1 

6.0 

9.610  7615 

55362 

4 

323  24    9.9 

3  43 

32.6 

2  41.7 

6  57  51.6 

2 

61.6 

9.605  1061 

67730 

5 

327  10  43.1 

3  49 

37.6 

4  19.2 

6  54    3.9 

4 

46.1 

9.599  2177 

60006 

6 

331    3  32.4 

3  66 

4.8 

-  5  54.9 

-6  48  18.6 

+  6 

47.0 

9.593  1098 

-62133 

7 

335    3    0.3 

4     2 

54.8 

7  26.4 

6  40  27.1 

8 

67.4 

9.586  7971 

64078 

8 

339    9  29.4 

4  10 

7.1 

8  51.6 

6  30  20.9 

11 

16.6 

9.580  3014 

667M 

9 

343  23  21.9 

4  17 

41.6 

10    8.1 

6  17  51.3 

13 

44.2 

9.573  6469 

67245 

10 

347  44  59.5 

4  25 

37.2 

11  13.1 

6    2  49.8 

16 

20.1 

9.566  8632 

68372 

11 

352  14  42.8 

4  33 

62.6 

-12    3.9 

-5  45    8.6 

+19 

8.6 

9.559  9853 

-60118 

12 

356  52  50.5 

4  42 

26.6 

12  37.8 

5  24  40.5 

21 

63.6 

9.553  0547 

00414 

13 

1  39  39.1 

4  51 

14.0 

12  52.0 

5    1  19.9 

24 

48.3 

9.546  1197 

60104 

14 

6  35  22.2 

5     0 

13.8 

12  44.2 

4  35    3.0 

27 

46.7 

9.539  2354 

68887 

15 

11  40    8.7 

5     9 

20.3 

12  12.6 

4    5  48.6 

30 

42.8 

9.532  4643 

66018 

16 

16  54    3.0 

5  18 

28.0 

-11  15.9 

-3  33  38.7 

4^ 

36.0 

9.525  8762 

-64717 

17 

22  17    2.8 

6  27 

30.2 

9  53.9 

2  58  39.4 

36 

20.9 

9.519  5473 

61722 

18 

27  48  59.0 

5  36 

19.1 

8    7.8 

2  21    1.4 

38 

62.6 

9.513  5600 

67882 

19 

33  29  33.4 

5  44 

46.4 

6    0.0 

1  41    0.8 

41 

5.1 

9.508  0001 

63160 

20 

39  18  19.0 

5  52 

39.5 

3  34.4 

0  58  59.5 

42 

62.9 

9.502  9557 

47576 

21 

45  14  38.2 

5  69 

50.8 

-  0  56.6 

-0  15  25.1 

+44 

10.3 

9.498  5135 

-41131 

22 

51  17  42.9 

6     6 

8.9 

+  1  46.8 

+0  29    9.3 

44 

62.0 

9.494  7559 

33807 

23 

57  26  34.7 

6  11 

23.2 

4  27.8 

1  14    5.6 

44 

53.6 

9.491  7571 

25074 

24 

63  40    4.8 

6  15 

24.1 

6  58.1 

1  58  42.1 

44 

12.0 

9.489  5797 

17406 

25 

69  56  55.8 

6  18 

3.7 

9    9.7 

2  42  15.0 

42 

46.6 

9.488  2709 

-8632 

26 

76  15  43.2 

6  19 

16.2 

+10  55.2 

+3  24    0.8 

+40 

38.1 

9.487  8598 

+    425 

27 

82  34  58.0 

6  18 

68.2 

12    8.9 

4    3  17.8 

37 

49.7 

9.488  3555 

047D 

28 

88  53    9.2 

6  17 

9.2 

12  47.1 

4  39  28.6 

34 

26.7 

9.489  7469 

18306 

29 

95    8  46.9 

6  13 

51.9 

12  48.3 

5  12    1.7 

30 

36.4 

9.492  0032 

26738 

30 

101  20  25.3 

6     9 

11.7 

12  13.6 

5  40  32.6 

26 

23.6 

9.495  0756 

34O08 

31 

107  26  45.2 

6     3 

16.5 

+11    6.1 

+6    4  44.8 

+21 

69.4 

9.498  9004 

+41767 

Feb.         1 

113  26  36.5 

5  66 

16.1 

9  30.6 

6  24  29.7 

17 

30.3 

9.503  4024 

48135 

2 

119  18  59.4 

5  48 

21.6 

7  33.0 

6  39  46.2 

13 

3.6 

9.508  4988 

53<M5 

3 

125    3    5.4 

5  39 

44.3 

5  20.0 

6  50  39.7 

8 

46.2 

9.514  1021 

68277 

4 

130  38  17.7 

5  30 

36.2 

2  58.3 

6  57  21.0 

4 

40.0 

9.520  1249 

62tKO 

5 

136    4  10.9 

5  21 

7.7 

+  0  34.0 

+7    0    5.3 

+  0  61.6 

9.526  4812 

+64064 

6 

141  20  29.6 

5  11 

28.9 

-  1  47.2 

6  59  10.5 

-  2 

37.9 

9.533  0896 

67086 

7 

146  27     8.2 

5     1 

48.6 

4    0.7 

6  54  56.2 

5 

47.3 

9.539  8742 

68480 

8 

151  24    8.8 

4  52 

14.1 

6    2.9 

6  47  42.7 

8 

36.2 

9.546  7658 

69230 

9 

156  11  40.2 

4  42 

51.3 

7  51.0 

6  37  50.6 

11 

4.8 

9.553  7027 

09407 

10 

160  49  56.9 

4  33 

45.1 

-  9  23.3 

+6  25  39.5 

-13 

14.3 

9.560  6303 

4«NW5 

11 

165  19  17.1 

4  24 

69.0 

10  38.7 

6  11  28.0 

15 

6.8 

9.567  5010 

68282 

12 

169  40    2.4 

4   16 

36.7 

11  36.9 

5  55  33.4 

16 

40.7 

9.574  2740 

67121 

13 

173  52  36.5 

4     8 

36.7 

12  18.1 

5  38  11.7 

18 

0.4 

9.580  9147 

65644 

14 

177  57  24.2 

4     1 

3.1 

12  42.9 

5  19  37.1 

19 

6.7 

9.587  3940 

63003 

15 

181  54  51.4 

3  63 

65.6 

-12  52.2 

+5    0    2.3 

-20 

0.9 

9.593  6879 

4«1942 

16 

185  45  23.9 

3  47 

13.7 

-12  47.2 

+4  39  38.8 

-20 

44.4 

9.599  7764 

+60808 

MERCURY,  1916. 
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Date. 

HalkMmitrio 

Mc«n  Equinox 
of  Date. 

Vtf.  p«r 
Day. 

lUduotion 
to  Orbit. 

H«Uoceotrio 
LaUtude. 

Vtf.  per 
Dty. 

Lonrlthmof 
RmUu  Vector. 

Var.p* 
Day. 

•    /       // 

•     / 

// 

/       #/ 

•      /      /# 

/ 

// 

Feb.      16 

185  45  23.9 

8  47 

18.7 

-12  47.2 

+4  39  38.8 

-30 

44.4 

9.599  7764 

+S9&» 

17 

189  29  27.4 

8  40 

57.0 

12  29.1 

4  18  36.5 

31 

18.7 

9.605  6436 

57530 

18 

193    7  27.4 

8  85 

0.4 

11  59.2 

3  57    4.1 

31 

44.8 

9.611  2767 

56134 

19 

196  39  48.3 

8  39 

39.4 

11  19.0 

3  35    9.2 

33 

3.9 

9.616  6654 

53688 

20 

200    6  54.1 

3  34 

30.0 

10  29.6 

3  12  58.4 

33  10.8 

9.621  8019 

50084 

21 

203  29    7.8 

8  19 

55.0 

-  9  32.7 

+2  50  37.4 

-33  34.3 

9.626  6806 

•147483 

22 

206  46  51.3 

3  16 

85.0 

8  29.3 

2  28  11.3 

33 

27.3 

9.631  2971 

448U 

23 

210    0  25.9 

8  11 

30.8 

7  20.6 

2    5  44.2 

33 

30.4 

9.635  6482 

43170 

24 

213  10  11.5 

8    7 

57.0 

6    7.8 

1  43  19.7 

33 

33.0 

9.639  7320 

30497 

25 

216  16  27.5 

3     4 

37.4 

4  51.9 

1  21    1.1 

33 

14.7 

9.643  5475 

30811 

26 

219  19  32.3 

a.  1 

35.1 

-  3  34.0 

+0  58  51.1 

-33 

4.9 

9.647  0943 

•►34134 

27 

222  19  43.4 

3  58 

50.0 

2  14.8 

0  36  52.1 

31 

53.8 

9.650  3724 

31489 

28 

225  17  17.7 

3  56 

31.3 

-  0  55.4 

+0  15    6.1 

31 

38.9 

9.653  3823 

38750 

29 

228  12  31.2 

3  54 

8.3 

+  0  23.6 

-0    6  25.2 

31 

33.4 

9.656  1244 

36086 

M*r.        1 

231    5  39.3 

3  52 

10.5 

1  41.3 

0  27  40.1 

31 

0.2 

9.658  5998 

38434 

2 

233  56  57.0 

3  50 

27.3 

+  2  57.3 

-0  48  37.1 

-30 

47.7 

9.660  8095 

•1-30771 

3 

236  46  38.6 

3  48 

58.2 

4  10.8 

1    9  15.1 

30  38.0 

9.662  7544 

18138 

4 

239  34  57.9 

3  47 

42.7 

5  21.2 

1  29  32.8 

30 

7.3 

9.664  4355 

16494 

5 

242  22    8.4 

3  40 

40.5 

6  28.1 

1  49  29.1 

19 

45.3 

9.665  8538 

13872 

6 

245    8  23.3 

3  45 

51.4 

7  31.0 

2    9    2.9 

19 

22.2 

9.667  0101 

10350 

7 

247  53  55.5 

3  45 

15.0 

+  8  29.3 

-2  28  13.2 

-18  58.3 

9.667  9051 

-(-  7045 

8 

250  38  57.4 

3  44 

50.0 

9  22.8 

2  46  59.0 

18  33.3 

9.668  5393 

5099 

9 

253  23  41.5 

3  44 

39.3 

10  10.9 

3    5  19.2 

16 

7.1 

9.668  9132 

•f  3439 

10 

256    8  20.1 

3  44 

40.0 

10  53.4 

3  23  12.8 

17 

39.9 

9.669  0271 

-    101 

U 

258  53    5.5 

3  44 

52.9 

11  29.9 

3  40  38.5 

17 

11.4 

9.668  8810 

2703 

12 

261  38    9.9 

3  45 

17.9 

+12    0.0 

-3  57  35.1 

-10 

41.0 

9.668  4748 

-  5302 

13 

264  23  45.4 

3  45 

55.1 

12  23.6 

4  14    1.3 

10 

10.5 

9.667  8083 

7907 

14 

267  10    4.3 

3  40 

44.8 

12  40.3 

4  29  55.7 

15 

38.0 

9.666  8811 

10578 

15 

269  57  19.2 

3  47 

47.0 

12  49.9 

4  45  16.8 

15 

8.8 

9.665  6925 

13190 

16 

272  45  42.6 

3  49 

1.9 

12  52.2 

5    0    2.7 

14 

37.7 

9.664  2417 

15833 

17 

275  35  27.4 

3  50 

29.8 

+12  47.0 

-5  14  11.6 

-13 

49.8 

9.662  5279 

-18450 

18 

278  26  46.7 

3  53 

11.0 

12  34.3 

5  27  41.5 

13 

9.0 

9.660  5502 

31099 

19 

281  19  54.0 

3  54 

5.9 

12  13.7 

5  40  29.9 

13 

30.9 

9.658  3077 

33753 

20 

284  15    3.1 

3  50 

14.7 

11  45.4 

5  52  34.5 

11 

41.7 

9.655  7993 

30410 

21 

287  12  28.3 

3  58 

38.1 

11    9.4 

6    3  52.4 

10 

53.5 

9.653  0240 

39090 

22 

290  12  24.3 

8     1 

10.5 

+10  25.6 

-6  14  20.5 

-10 

3.1 

9.649  9810 

-31771 

23 

293  15    6.5 

3     4 

10.5 

9  34.1 

6  23  55.4 

9 

7.1 

9.646  6696 

34458 

24 

296  20  50.6 

8    7 

30.5 

8  35.2 

6  32  33.4 

8 

8.2 

9.643  0894 

87147 

25 

299  29  53.2 

3  10 

47.4 

7  29.1 

6  40  10.4 

7 

5.0 

9.639  2404 

39833 

26 

302  42  31.3 

3  14 

31.7 

6  16.2 

6  46  41.8 

5 

57.0 

9.635  1233 

43507 

27 

306  59    2.7 

3  18  34.3 

+  4  57.1 

-6  52    2.8 

-  4 

44.0 

9.630  7393 

-45170 

28 

309  19  46.0 

3  33 

55.5 

3  32.3 

6  56    8.0 

3 

36.4 

9.626  0902 

47807 

29 

312  45    0.3 

8  37 

30.5 

2    2.7 

6  58  51.5 

3 

0.0 

9.621 1793 

50404 

SO 

316  15    5.7 

8  33 

37.7 

+  0  29.2 

7    0    7.0 

-0 

29.8 

9.616  0111 

53950 

31 

319  50  22.6 

8  87  59.7 

-  1    7.1 

6  59  47.7 

+  1 

9.1 

9.610  5917 

55425 

Apr.        1 

323  31  12.3 

8  43 

43.3 

-  2  44.7 

-6  57  46.3 

•t-  3 

55.0 

9.604  9290 

-57811 

2 

327  17  56.6 

8  49 

49.0 

-  4  22.2 

-6  53  55.1 

-(-  4 

48.8 

9.599  0336 

-00070 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Hellooentrio 

Lon^tude, 

Mean  Equinox 

of  Date. 

Var.p«r 
Day. 

Reduction 
to  Orbit. 

HeUooentiio 
Latitude. 

Var.  per 
Day. 

Loorithmof 
Raaus  Vector. 

Var.p«f 

Diy. 

•     /       // 

e 

/ 

It 

/       #/ 

•      /       // 

t      tf 

Apr.         1 

323  31  12.3 

8 

43 

43.3 

-  2  44.7 

-6  67  46.3 

+  2  65.0 

9.604  9290 

-67811 

2 

327  17  66.6 

3 

49 

49.0 

4  22.2 

6  63  55.1 

4  48.8 

9.699  0336 

60076 

3 

331  10  67.8 

3 

50 

17.1 

5  67.7 

6  48    6.0 

6  50.9 

9.692  9188 

62194 

4 

335  10  38.3 

3 

7.7 

7  29.1 

6  40  10.5 

9     1.5 

9.586  6009 

64131 

5 

339  17  20.6 

10 

20.7 

8  54.1 

6  30    0.1 

11  20.9 

9.680  1001 

65845 

6 

343  31  27.1 

17 

55.8 

-10  10.3 

-6  17  26.0 

•1-13  48.8 

9.573  4412 

-67284 

7 

347  63  19.2 

25 

52.0 

11  14.9 

6    2  19.7 

16  25.0 

9.666  6540 

68401 

8 

362  23  17.6 

34 

8.0 

12    5.3 

6  44  33.4 

19    8.8 

9.669  7738 

09133 

9 

367    1  41.0 

42 

41.7 

12  38.6 

6  24    0.1 

21  58.8 

9.562  8423 

69417 

10 

1  48  46.9 

51 

30.3 

12  62.1 

5    0  34.2 

24  53.7 

9.546  9079 

09179 

11 

6  44  45.4 

3 

0 

30.3 

-12  43.6 

-4  34  11.8 

+27  51.3 

9.539  0261 

-68352 

12 

11  49  48.7 

5 

9 

37.0 

12  11.2 

4    4  51.9 

30  48.1 

9.532  2596 

6686S 

13 

17    3  69.7 

5 

18 

44.6 

11  13.7 

3  32  36.8 

33  41.2 

9.526  6782 

64638 

14 

22  27  16.2 

5 

27 

46.6 

9  51.0 

2  57  82.4 

36  25.8 

9.519  3586 

61617 

16 

27  69  28.4 

6 

36 

34.8 

8    4.2 

2  19  49.8 

38  56.8 

9.513  3831 

67750 

16 

33  40  18.3 

5 

45 

0.4 

-  6  65.8 

-1  39  46.2 

-Hll     8.8 

9.607  8378 

-63009 

17 

39  29  18.3 

5 

52 

53.3 

3  29.8 

0  67  40.6 

42  55.8 

9.502  8106 

47390 

18 

45  26  60.6 

6 

0 

3.3 

-  0  61.6 

-0  14    3.8 

44  12.2 

9.498  3881 

40931 

19 

61  29    7.0 

6 

6 

19.5 

+  1  61.8 

+0  30  81.9 

44  62.7 

9.494  6526 

33664 

20 

57  38    8.3 

6 

11 

31.6 

4  32.6 

1  16  28.2 

44  62.9 

9.491  6782 

25720 

21 

63  61  45.7 

6 

15 

30.2 

+  7    2.6 

+2    0    3.3 

-f-44  10.1 

9.489  6268 

-17230 

22 

70    8  41.5 

6 

18 

7.3 

9  13.3 

2  43  33.6 

42  43.2 

9.488  2460 

-8358 

23 

76  27  31.1 

« 

19 

17.0 

10  57.9 

3  25  16.4 

40  83.4 

9.487  8615 

+    703 

24 

82  46  45.3 

6 

18 

56.1 

12  10.6 

4    4  27.3 

37  44.1 

9.488  3850 

9746 

26 

89    4  63.0 

6 

17 

4.4 

12  47.6 

4  40  31.9 

34  19.9 

9.489  8035 

18571 

26 

95  20  24.7 

6 

13 

44.6 

+12  47.8 

+6  12  57.8 

+30  27.9 

9.492  0856 

+30988 

27 

101  31  64.5 

6 

9 

1.9 

12  12.0 

6  41  21.0 

26  15.7 

9.496  1821 

34834 

28 

107  38    3.5 

6 

3 

4.5 

11    3.6 

6    6  25.1 

31  61.2 

9.499  0289 

41974 

29 

113  37  41.9 

6 

56 

2.8 

9  27.3 

6  25    1.8 

17  22.1 

9.503  6503 

48315 

30 

119  29  50.2 

5 

48 

6.3 

7  29.1 

6  40  10.1 

12  66.6 

9.508  6633 

63799 

May         1 

125  13  40.4 

5 

39 

28.0 

+  5  16.8 

+6  60  65.7 

+  8  87.5 

9.514  2807 

+58405 

2 

130  48  36.0 

5 

30 

19.0 

2  63.9 

6  57  29.6 

4  82.8 

9.520  3148 

62138 

3 

136  14  11.7 

5 

20 

50.0 

+  0  29.6 

7    0    6.8 

+  0  44.9 

9.526  6800 

65031 

4 

141  30  12.7 

5 

11 

11.2 

-  1  51.5 

6  69    5.6 

-  2  44.0 

9.533  2949 

67140 

6 

146  36  33.5 

5 

1 

30.9 

4    4,7 

6  64  46.4 

6  62.8 

9.540  0838 

68523 

6 

161  33  16.5 

51 

56.7 

-  6    6.5 

+6  47  26.8 

-  8  41.0 

9.546  9777 

+60253 

7 

156  20  30.8 

42 

34.4 

7  54.1 

6  37  30.1 

11     9.0 

9.563  9160 

60404 

8 

160  58  30.7 

33 

28.7 

9  25.9 

6  25  15.0 

18  18.0 

9.560  8414 

00046 

9 

165  27  34.9 

24 

43.3 

10  40.7 

6  11    0.1 

16    9.0 

9.567  7096 

68351 

10 

169  48    4.8 

16 

20.6 

11  38.4 

6  55    2.7 

16  43.3 

9.574  4791 

67082 

11 

174    0  24.3 

8 

22.5 

-12  19.1 

+6  37  38.5 

-18    2.6 

9.581  1153 

+«6595 

12 

178    4  58.2 

0 

49.7 

12  43.4 

5  19    1.9 

19    8.6 

9.587  5893 

63845 

13 

182    2  12.3 

8 

53 

42.8 

12  52.2 

4  59  25.6 

30    2.4 

9.593  8771 

01879 

14 

186  52  32.6 

3 

47 

1.9 

12  46.8 

4  39    0.6 

30  45.7 

9.599  9591 

50736 

16 

189  36  24.6 

8 

40 

46.5 

12  28.2 

4  17  67.2 

21  19.6 

9.606  8194 

57460 

16 

193  14  13.8 

3 

34 

56.1 

-11  68.1 

+3  56  24.0 

-31  45.5 

9.611  4451 

•1-55040 

17 

196  46  24.8 

3 

29 

29.8 

-11  17.6 

+3  34  28.5 

-32    4.4 

9.616  8i62 

•l^52560 

MEKCUKY,  1916. 
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FOR  GREENWICH  MEAN  NOON. 


Dite. 

Heliocentiio 

Mean  Equinox 
of  Date. 

Var.  p«r 
Day. 

Raduotlon 
to  Orbit. 

HflUooantrio 
Latttada. 

Var.  p«r 

Locuithraof 
RadJus  Vector. 

Var.  per 
Day. 

•     /       // 

•    /     // 

/       // 

•      /      // 

1     tt 

Miy      17 

196  46  24.8 

8  99  99.8 

-11  17.6 

+3  34  28.5 

-23    4.4 

9.616  8262 

-(-62660 

18 

200  13  21.3 

3  24  r.i 

10  28.0 

3  12  17.3 

33  17.0 

9.621  9550 

60006 

19 

203  35  26.5 

3  19  40.8 

9  30.8 

2  49  56.2 

23  34.6 

9.626  8257 

47401 

20 

206  53    2.1 

3  15  38.0 

8  27.2 

2  27  29.9 

33  37.4 

9.631  4340 

44760 

21 

210    6  29.4 

3  11  29.8 

7  18.4 

2    5    2.8 

33  26.3 

9.635  7770 

43096 

22 

213  16    8.3 

3    7  61.8 

-  6    5.5 

+1  42  38.5 

-33  31.8 

9.639  8528 

+39417 

23 

216  22  18.2 

8    4  31.6 

4  49.5 

1  20  20.1 

23  14.6 

9.643  6603 

30731 

24 

219  25  17.4 

3     1  99.8 

3  31.5 

0  58  10.4 

33    4.6 

9.647  1990 

34044 

25 

222  25  23.5 

2  68  46.3 

2  12.4 

0  86  11.7 

31  63.6 

9.650  4690 

31367 

.      26 

225  22  53.2 

2  66  16.9 

-  0  53.0 

+0  14  26.1 

31  38.6 

9.653  4708 

28678 

27 

228  18    2.6 

3  64     4.4 

+  0  26.0 

-0    7    4.7 

-31  33.7 

9.656  2050 

+26007 

28 

231  11    7.1 

3  63    7.1 

1  43.7 

0  28  19.0 

31     6.6 

9.658  6724 

23344 

29 

234    2  21.6 

3  60  34.3 

2  59.6 

0  49  15.5 

20  47.2 

9.660  8741 

20691 

30 

236  52    0.4 

3  48  66.6 

4  13.0 

1    9  52.9 

20  37.4 

9.662  8110 

18048 

31 

239  40  17.4 

3  47  40.6 

5  23.3 

1  30    9.9 

20    6.6 

9.664  4842 

16416 

Jane       1 

242  27  26.0 

3  46  38.8 

+  6  30.1 

-1  50    5.5 

-19  44.6 

9.665  8946 

+13793 

2 

245  13  39.4 

3  46  60.0 

7  32.9 

2    9  38.6 

19  21.6 

9.667  0431 

10178 

3 

247  59  10.3 

3  45  13.9 

8  31.1 

2  28  48.2 

18  67.6 

9.667  9303 

7667 

4 

250  44  11.4 

2  44  60.8 

9  24.4 

2  47  33.2 

18  33.4 

9.668  5568 

4962 

5 

253  28  55.1 

3  44  39.1 

10  12.8 

3    5  52.6 

18    6.2 

9.668  9230 

+  2363 

6 

256  13  33.7 

3  44  40.1 

+10  54.6 

-3  23  45.3 

-17  39.0 

9.669  0292 

-    338 

7 

258  58  19.3 

3  44  63.8 

11  30.9 

3  41  10.1 

17  10.6 

9.668  8754 

3838 

8 

261  43  24.3 

8  46  18.6 

12    0.9 

3  58    5.8 

16  40.7 

9.668  4615 

6441 

9 

264  29    0.8 

3  46  66.8 

12  24.2 

4  14  31.1 

16    9.6 

9.667  7873 

8046 

10 

267  15  21.1 

3  46  46.4 

12  40.7 

4  30  24.5 

16  36.9 

9.666  8523 

10666 

11 

270    2  37.7 

3  47  48.9 

+12  50.1 

-4  45  44.4 

-16    2.6 

9.665  6559 

-13374 

12 

272  51    3.2 

3  49    4.3 

12  52.1 

5    0  29.2 

14  26.6 

9.664  1973 

16900 

13 

275  40  50.4 

3  60  33.6 

12  46.7 

5  14  37.0 

13  48.6 

9.662  4757 

18634 

14 

278  32  12.6 

3  62  14.1 

12  33.7 

5  28    5.6 

13    8.2 

9.660  4902 

31178 

15 

281  25  23.2 

3  64     9.3 

12  13.0 

5  40  52.7 

12  25.6 

9.658  2398 

33833 

16 

284  20  35.9 

3  66  18.6 

+11  44.4 

-5  52  55.9 

.-11  40.3 

9.655  7235 

-36496 

17 

287  18    5.2 

3  68  43.4 

11    8.1 

6    4  12.3 

10  62.0 

9.652  9403 

39170 

18 

290  18    5.8 

3     1  31.3 

10  24.1 

6  14  38.8 

10    0.4 

9.649  8893 

31861 

19 

293  20  53.0 

8    4  16.7 

9  32.3 

6  24  12.0 

9    6.4 

9.646  5699 

34638 

20 

296  26  42.6 

8    7  36.3 

8  33.3 

6  32  48.2 

8    6.8 

9.642  9817 

37337 

21 

299  35  51.1 

8  10  63.6 

+  7  27.0 

-6  40  23.2 

-7    8.0 

9.639  1247 

-39913 

22 

302  48  35.7 

8  14  38.6 

6  13.9 

6  46  52.6 

6  66.0 

9.634  9996 

43688 

23 

306    5  14.2 

8  18  41.6 

4  54.6 

6  52  11.4 

4  41.7 

9.630  6076 

46349 

24 

309  26    5.2 

3  23    3.4 

3  29.7 

6  56  14.2 

3  23.9 

9.625  9506 

47884 

25 

312  51  27.6 

3  37  44.8 

1  59.9 

6  58  55.1 

1  67.9 

9.621  0318 

60483 

26 

316  21  41.7 

3  33  46.8 

+  0  26.8 

-7    0    7.8 

-0  36.4 

9.615  8559 

-63026 

27 

319  57    8.0 

3  38    9.4 

-  1  10.0 

6  59  45.5 

+  1  12.1 

9.610  4290 

65499 

28 

323  88    7.8 

3  43  63.8 

2  47.7 

6  57  41.0 

3  68.3 

9.604  7591 

67883 

29 

827  25    2.9 

3  60    0.1 

4  25.1 

6  53  46.4 

4  63.3 

9.598  8567 

60145 

30 

331  IS  15.4 

3  66  38.8 

6    0.5 

6  47  53.6 

6  64.7 

9.592  7352 

63268 

July        1 

335  18    8.0 

4    8  30.1 

-  7  31.7 

-6  39  54.2 

+  9    6.6 

9.586  4112 

-64189 

2 

339  25    3.1 

4  10  33.8 

-  8  56.5 

-6  29  39.5 

+11  26.2 

9.579  9050 

-66894 

79790^—1916 10 
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FOR  GREENWICH  MEAN  NOON. 


Heliocentric 

1 

Dftte. 

Lon^tude, 

Mean  Equinox 

of  Date; 

Var.  per 

Reduction 

HeUboentric 

Var.  per 

IxMsarithm  of 
Radius  Vector. 

Var.  pa 

A^BIW* 

Day. 

to  Orbit. 

Latitude. 

Day. 

Day. 

•     /       // 

• 

'      II 

/        // 

•     /        // 

1      // 

July        1 

335  18    8.0 

3  20.1 

-  7  31.7 

-6  39  54.2 

+  9    6.6 

9.586  4112 

-641t£> 

2 

339  25    3.1 

10  33.8 

8  56.5 

6  29  39.5 

U  26.2 

9.579  9050 

65894 

3 

343  39  23.0 

18    9.0 

10  12.4 

6  17    0.9 

13  53.4 

9.573  2415 

67327 

4 

348    1  29.2 

26    0.3 

11  16.7 

6    1  50.0 

16  29.8 

9.566  4506 

68432 

5 

352  31  42.2 

34  22.9 

12    6.5 

5  43  58.8 

19  18.8 

9.559  5680 

60151 

6 

357  10  20.9 

42  67.2 

-12  39.2 

-5  23  20.4 

+22    4.0 

9.552  6354 

-60421 

7 

1  57  41.5 

61  46.8 

12  52.2 

4  59  49.2 

24  50.0 

9.545  7012 

69170 

8 

6  53  57.1 

5 

0  46.6 

12  42.9 

4  33  21.6 

27  56.6 

9.538  8212 

68325 

9 

11  59  16.7 

5 

9  63.4 

12    9.8 

4    3  56.4 

30  58.6 

9.532  0585 

66811 

10 

17  13  44.2 

5 

19    1.2 

11  11.6 

3  31  36.0 

33  46.3 

9.525  4834 

64563 

11 

22  37  16.9 

5 

28    2.8 

-  9  48.2 

-2  56  26.7 

+36  30.6 

9.519  1723 

-61521 

12 

28    9  45.2 

5 

3d  60.0 

8    0.7 

2  18  39.6 

89    1.0 

9.513  2076 

57629 

13 

33  50  50.5 

5 

45  16.4 

5  51.7 

1  38  31.1 

41  12.4 

9.507  6758 

52860 

14 

39  40    5.0 

5 

53    7.3 

3  25.2 

0  56  23.2 

42  58.7 

9.502  6647 

47216 

15 

45  36  50.6 

6 

0  15.8 

-  0  46.7 

-0  12  44.0 

44  14.1 

9.498  2609 

40722 

16 

51  40  18.6 

0 

6  30.3 

+  1  56.7 

+0  31  52.9 

•M4  53.4 

9.494  5465 

-3S442 

17 

57  49  29.8 

0 

11  40.6 

4  37.8 

1  16  49.3 

44  52.4 

9.491  5952 

25480 

18 

64    3  14.9 

6 

16  36.8 

7    6.8 

2    1  23.2 

44     8.1 

9.489  4686 

16074 

19 

70  20  16.1 

6 

18  11.3 

9  16.0 

2  44  50.9 

42  40.0 

9.488  2130 

-  8002 

20 

76  39    8.4 

6 

19  18.4 

11    0.7 

3  26  28.9 

40  29.0 

9.487  8563 

+     072 

21 

82  58  22.7 

6 

18  64.9 

+12  12.3 

+4    6  35.7 

+37  38.3 

9.488  4066 

+10012 

22 

89  16  27.8 

6 

17    0.4 

12  48.2 

4  41  34.1 

34  18.3 

9.489  8513 

18820 

23 

95  31  54.2 

6 

13  38.0 

12  47.2 

5  13  53.1 

30  20.7 

9.492  1586 

27233 

24 

101  43  16.2 

6 

8  63.0 

12  10.4 

5  42    8.7 

26    7.9 

9.495  2786 

35060 

25 

107  49  15.3 

0 

2  63.6 

11    1.0 

6    6    4.8 

21  48.0 

9.499  1469 

42179 

26 

113  48  41.7 

5 

66  49.4 

+  9  24.0 

+6  25  33.3 

+17  14.0 

9.503  6875 

+48404 

27 

119  40  36.4 

5  47  61.9 

7  25.8 

6  40  33.6 

12  47.6 

9.508  8172 

53053 

28 

125  24  11.6 

5 

39  12.6 

5  11.5 

6  51  11.4 

8  29.9 

9.514  4488 

58&33 

29 

130  58  51.3 

5  30    2.8 

2  49.5 

6  57  37.8 

4  26.6 

9.520  4945 

62240 

30 

136  24  10.6 

6 

20  33.4 

+  0  25.2 

7    0    8.1 

+  0  38.2 

9.526  8688 

65110 

31 

141  39  54.7 

5 

10  64.1 

-  1  55.7 

+6  59    0.5 

-  2  60.1 

9.533  4904 

+67196 

Aug.        1 

146  45  58.5 

5 

1  13.9 

4    8.6 

6  54  34.6 

6  58.2 

9.540  2838 

6Aft58 

2 

151  42  24.6 

4 

51  39.9 

6  10,0 

6  47  10.8 

8  45.9 

9.547  1804 

60270 

3 

156  29  22.3 

4 

42  17.9 

7  57.2 

6  37    9.5 

11  13.4 

9.554  1187 

60405 

4 

161    7    6.1 

4 

33  12.8 

9  28.4 

6  24  50.4 

13  21.7 

9.561  0445 

00033 

5 

165  35  54.7 

4 

24  28.0 

-10  42.8 

+6  10  32.1 

-16  12.1 

9.567  9108 

+68226 

6 

169  56    9.7 

4 

16    6.0 

11  39.9 

5  54  31.7 

16  46.0 

9.574  6773 

67047 

7 

174    8  14.9 

4 

8    8.6 

12  20.1 

5  37    5.1 

18     4.9 

9.581  3096 

65.VI2 

8 

178  12  35.3 

4 

0  36.6 

12  43.9 

5  18  26.3 

19  10.6 

9.587  7788 

63704 

9 

a82    9  36.7 

3 

53  30.6 

12  52.8 

4  58  48.2 

20    3.9 

9.594  0611 

61821 

10 

185  59  44.9 

3 

46  60.2 

-12  46.4 

+4  38  22.0 

-20  46.9 

9.600  1371 

+50673 

11 

189  43  25.7 

3 

40  36.0 

12  27.5 

4  17  17.5 

21  20.7 

9.605  9909 

57381 

12 

193  21    4.4 

3 

34  46.9 

11  57.0 

3  55  43.4 

21  46.3 

9.611  6097 

54079 

13 

196  53    5.5 

3 

^  20.3 

11  16.4 

3  33  47.3 

22     4.9 

9.616  9837 

62489 

14 

200  19  52.9 

3 

24  18.3 

10  26.4 

3  11  35.7 

22  17.4 

9.622  1052 

490S1 

15 

203  41  49.6 

3 

19  38.6 

-  9  28.9 

+2  49  14.3 

-22  24.6 

9.626  9684 

• 

+4782S 

16 

206  59  17.3 

3 

16  20.4 

-  8  25.1 

+2  26  48.0 

-22  27.4 

9.631  5690 

+44683 
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FOR  GREENWICH  MEAN  NOON. 


Dtte. 

neUocentiic 

Mean  Equinox 
ofD»t«. 

Vtf.  p«r 
Day. 

RedQctkoi 
to  Orbit. 

HeUocentiic 
Latitude. 

Var.  per 
Day. 

Lonrithmof 
RadSuVMtor. 

Var.  per 
Day. 

•     f      ff 

• 

/       /# 

/       // 

•     f      ft 

/ 

// 

Aug.      16 

206  69  17.3 

8 

15  20.4 

-  8  25.1 

+2  26  48.0 

-22 

27.4 

9.631  6690 

+44683 

17 

210  12  37.3 

8 

11  22.9 

7  16.2 

2    4  20.9 

22 

26.2 

9.635  9042 

42019 

18 

213  22    9.6 

8 

7  44.9 

6    3.1 

1  41  56.7 

22 

21.7 

9.639  9722 

89339 

19 

216  28  13.4 

8 

4  26.8 

4  47.1 

1  19  38.5 

23 

14.2 

9.643  7717 

86651 

20 

219  31    7.1 

8 

1  24.5 

3  29.1 

0  57  29.1 

22 

4.2 

9.647  3024 

33964 

21 

222  31    8.1 

2 

58  40.8 

-  2    9.9 

+0  35  30.8 

-21 

52.1 

9.650  5645 

+31278 

22 

225  28  33.2 

3 

56  12.6 

-  0  50.5 

+0  13  45.6 

21 

38.0 

9.658  5582 

28598 

23 

228  23  38.5 

2 

54     0.6 

+  0  28.4 

-0    7  44.7 

21 

22.3 

9.666  2843 

25926 

24 

231  16  39.4 

2 

52    3.7 

1  46.1 

0  28  58.5 

21 

5.1 

9.658  7438 

28265 

25 

234    7  50.7 

2 

50  21.8 

3    1.9 

0  49  54.4 

20 

46.5 

9.660  9376 

20612 

26 

236  57  26.7 

2 

48  53.0 

+  4  15.2 

-1  10  31.1 

-20 

26.7 

9.662  8666 

+17970 

27 

239  45  41.3 

2 

47  38.4 

5  25.5 

1  30  47.5 

20 

5.8 

9.664  5319 

15838 

28 

242  32  48.0 

2 

46  37.1 

6  32.2 

1  50  42.4 

19 

43.8 

9.665  9344 

12714 

29 

245  18  59.8 

2 

45  48.7 

7  34.7 

2  10  14.8 

19 

£0.8 

9.667  0749 

10096 

30 

248    4  29.5 

2 

45  12.9 

8  32.7 

2  29  23.6 

18 

56.7 

9.667  9541 

7488 

31 

250  49  29.8 

2  44  49.7 

+  9  25.9 

-2  48    7.8 

-18  81.6 

9.668  5727 

+  4885 

Sept.        1 

253  34  13.0 

2 

44  38.8 

10  13.7 

3    6  26.4 

18 

5.4 

9.668  9310 

+  2282 

2 

256  18  51.5 

2 

44  40.2 

10  55.8 

3  24  18.2 

17 

88.0 

9.669  0292 

-    818 

3 

259    3  87.5 

2 

44  53.8 

11  31.9 

3  41  42.1 

17 

9.6 

9.668  8674 

2918 

4 

261  48  43.2 

2 

46  19.6 

12    1.7 

3  58  36.9 

16 

89.8 

9.668  4455 

5520 

5 

264  34  20.7 

2 

45  57.6 

+12  24.8 

-4  15    1.2 

-16 

8.6 

9.667  7632 

-  8126 

6 

267  20  42.5 

2 

46  48.0 

12  41.1 

4  30  53.6 

15 

85.9 

9.666  8201 

10787 

I 

270    8    0.9 

2 

47  51.0 

12  50.3 

4  46  12.5 

15 

1.6 

9.665  6156 

13355 

8 

272  56  28.7 

2 

49     6.7 

12  52.1 

5    0  56.2 

14 

26.4 

9.664  1489 

15981 

9 

275  46  18.6 

2  50  3A.8 

12  46.5 

5  16    2.7 

13 

47.3 

9.662  4191 

18617 

10 

278  37  43.8 

2 

52  17.4 

+12  33.3 

-5  28  30.0 

-18 

7.0 

9.660  4254 

-21269 

11 

281  30  57.9 

2 

54  13.1 

12  12.2 

5  41  15.8 

12 

24.2 

9.658  1668 

23914 

12 

284  26  14.6 

2 

56  22.9 

11  43.4 

5  53  17.6 

11 

38.8 

9.655  6423 

26677 

13 

287  23  48.3 

2 

58  47.0 

11    6.9 

6    4  32.5 

10 

50.4 

9.652  8508 

29253 

14 

290  23  53.7 

3 

1  26.4 

10  22.6 

6  14  57.4 

9 

58.8 

9.649  7915 

81935 

16 

293  26  46.2 

8 

4  21.2 

+  9  30.6 

-6  24  28.9 

-  9 

3.6 

9.646  4638 

-84622 

16 

296  32  41.6 

8 

7  32^ 

8  31.3 

6  33    3.2 

8 

4.4 

9.642  8672 

87311 

17 

299  41  56.5 

8 

11     0.3 

7  24.8 

6  40  36.3 

7 

1.0 

9.639  0019 

39996 

18 

302  54  48.0 

8 

14  45.7 

6  11.5 

6  47    3.6 

5  52.8 

9.634  8684 

42672 

19 

306  11  34.0 

8 

18  49.3 

4  52.1 

6  62  20.1 

4 

30.3 

9.630  4680 

45332 

20 

309  32  32.9 

8 

23  11.8 

+  3  27.0 

-6  56  20.4 

-  3 

20.3 

9.625  8027 

-47968 

21 

312  58    4.1 

8 

27  53.9 

1  67.1 

6  58  58.7 

1 

55.2 

9.620  8758 

£0563 

22 

316  28  27.5 

3 

32  56.4 

+  0  23.4 

7    0    8.6 

-  0 

23.5 

9.615  6919 

53105 

23 

320    4    3.8 

8 

88  19.8 

-  1  13.0 

6  69  43.3 

+  1 

15.4 

9.610  2571 

55577 

24 

323  45  14.2 

3 

44     4.7 

2  50.7 

6  57  35.4 

3 

1.7 

9.604  6796 

57955 

25 

327  32  20.6 

8 

50  11.8 

-  4  28.1 

-6  53  87.3 

+  4 

56.0 

9.598  6700 

-60215 

28 

331  25  45.2 

8 

56  41.3 

6    3.4 

6  47  40.7 

6 

58.6 

9.592  5417 

62324 

27 

335  25  50.6 

3  33.2 

7  34.5 

6  39  87.3 

9 

9.8 

9.586  2116 

64247 

28 

339  32  59.1 

10  47.6 

8  59.0 

6  29  18.3 

11 

29.7 

9.579  6999 

66944 

29 

343  47  33.2 

18  24.1 

10  14.6 

6  16  35.1 

13 

58.1 

9.573  0318 

67368 

90 

«S4o     V  D4*o 

26  21.5 

-11  18.4 

-6    1  19.3 

+16 

84.8 

9.566  2373 

-68463 

Oct        1 

352  40  22.8 

34  38.7 

-12    7.8 

-5  43  23.0 

-1^19 

19.0 

9.559  3523 

-69170 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Heliooentrio 

Lon^tude, 

Mean  Equinox 

of  Date. 

Var.p«r 
Day. 

RadncUoD 
to  Orbit. 

HeUoomtiio 
Latitade. 

Var.per 
Day. 

Logarithm  of 
Rad^  Vector. 

Var.per 
Day. 

•     /      // 

• 

/ 

ft 

/       // 

•     /      // 

/      // 

Oct.         1 

352  40  22.8 

4 

34 

38.7 

-12    7.8 

-5  43  23.0 

-1-19  19.0 

9.559  3523 

-60170 

2 

357  19  17.5 

4 

43 

13.4 

12  40.0 

5  22  39.3 

23    9.4 

9.552  4187 

6942S 

3 

2    6  54.5 

4 

52 

2.9 

12  52.3 

4  59    2.7 

25    4.6 

9.54S  4852 

60154 

4 

7    3  27.0 

6 

1 

3.6 

12  42.4 

4  32  29.5 

28    2.0 

9.538  6077 

68291 

5 

12    9    3.8 

6 

10 

10.6 

12    8.4 

4    2  58.9 

30  68.9 

9.531  8495 

66756 

6 

17  23  48.4 

6 

19 

18.2 

-11    9.4 

-3  30  33.1 

-(-33  61.6 

9.525  2811 

-64485 

7 

22  47  38.1 

5 

28 

19.6 

9  45.2 

2  55  18.7 

36  35.4 

9.518  9792 

614ie 

8 

28  20  22.9 

5 

37 

6.8 

7  57.0 

2  17  26.9 

30    5.5 

9.513  0264 

57496 

9 

34    1  44.0 

5 

46  30.8 

5  47.3 

1  37  14.2 

41  16.2 

9.507  5092 

53701 

10 

39  51  13.4 

53 

21.5 

3  20.4 

0  55    3.0 

43     1.5 

9.502  5154 

47038 

11 

45  48  12.5 

0 

28.6 

-  0  41.7 

-0  11  21.5 

+44  15.8 

9.498  1318 

-40506 

12 

51  51  52.4 

6 

41.3 

+  2    1.8 

+0  33  16.6 

44  53.9 

9.494  4399 

33306 

13 

58    1  13.5 

11 

49.3 

4  42.2 

1  18  12.9 

44  51.7 

9.491  5132 

25233 

14 

64  15    6.2 

15 

43.1 

7  11.1 

2    2  45.5 

44     6.2 

9.489  4132 

16703 

15 

70  32  12.4 

18 

15.1 

9  20.6 

2  46  10.5 

42  36.6 

9.488  1853 

-  78l5 

16 

76  51     7.1 

19 

19.3 

+11    3.4 

+3  27  44.4 

-(-40  24.3 

9.487  8567 

>  13S5 

17 

83  10  20.8 

18 

63.0 

12  13.9 

4    6  45.9 

37  32.5 

9.488  4351 

10391 

18 

89  28  22.7 

16 

55.9 

12  48.7 

4  42  38.0 

34     6.4 

9.489  9073 

19098 

19 

95  43  43.0 

13 

30.6 

12  46.6 

5  14  49.7 

30  12.9 

9.492  2408 

37488 

20 

101  54  56.4 

8 

43.1 

12    8.7 

5  42  57.5 

26  69.8 

9.495  3854 

35295 

21 

108    0  44.4 

2 

41.4 

+10  58.4 

+6    6  45.4 

-1-21  34.7 

9.499  2760 

-H43380 

22 

113  59  57.8 

66 

85.6 

9  20.5 

6  26    5.5 

17    6.6 

9.503  8364 

48679 

23 

119  51  37.8 

47 

36.6 

7  21.2 

6  40  57.4 

12  39.4 

9.508  9833 

541U 

24 

125  34  57.0 

6 

38 

66.0 

5    7.2 

6  51  27.2 

8  32.0 

9.514  6295 

58664 

25 

131    9  19.7 

5 

29 

45.3 

2  45.0 

6  57  46.0 

4  18.1 

9.520  6870 

62344 

26 

136  34  21.2 

5 

20 

15.4 

+  0  20.7 

+7    0    9.2 

-(-  0  31.4 

9.527  0704 

•1^189 

27 

141  49  47.4 

6 

10  36.1 

-  2    0.0 

6  58  55.1 

-  2  66.3 

9.533  6988 

67853 

28 

146  55  33.1 

5 

0 

66.0 

4  12.6 

6  54  23.3 

6    3.8 

9.540  4968 

68503 

29 

151  51  41.4 

61 

22.2 

6  13.6 

6  46  54.3 

8  50.8 

9.547  3957 

69384 

30 

156  38  21.6 

42 

0.7 

8    0.3 

6  36  48.4 

11  17.7 

9.554  3345 

694M 

31 

161  15  48.4 

32 

56.1 

-  9  31.0 

+6  24  25.3 

-18  25.4 

9.561  2594 

•149017 

Nov.        1 

165  44  20.6 

24 

12.0 

10  44.8 

6  10    3.6 

16  16.2 

9.5681234 

68196 

2 

170    4  20.0 

15 

50.8 

11  41.4 

5  54    0.3 

16  48.8 

9.574  8863 

67004 

8 

174  16  10.3 

7 

54.1 

12  21.1 

5  36  31.1 

18    7.2 

9.581  5139 

66500 

4 

178  20  16.6 

0 

22.9 

12  44.4 

5  17  50.4 

19  12.2 

9.587  9777 

63796 

5 

182  17    4.7 

8  63 

17.5 

-12  52.3 

+4  58  10.6 

-30    5.5 

9.594  2540 

•141758 

6 

186    7    0.3 

8 

46 

38.2 

12  46.0 

4  37  43.0 

30  48.1 

9.600  3234 

69607 

7 

189  50  29.5 

3 

40 

24.3 

12  26.8 

4  16  37.5 

21  21.5 

9.606  1702 

57311 

8 

193  27  57.2 

3 

34 

36.2 

11  55.9 

8  55    2.6 

21  47.0 

9.611  7817 

54904 

9 

196  59  48.1 

3 

29 

10.6 

11  14.7 

3  33    5.9 

33    6.4 

9.617  1479 

53409 

10 

200  26  26.1 

3 

24 

9.2 

-10  24.7 

+3  10  53.9 

-33  17.7 

9.622  2613 

-f49650 

11 

203  48  13.9 

3 

19 

30.2 

9  27.0 

2  48  32.3 

32  24.7 

9.627  1163 

47344 

12 

207    5  33.6 

3 

15 

12.7 

8  23.1 

2  26    5.9 

23  27.4 

9.631  7088 

44603 

18 

210  18  46.2 

3 

11 

15.7 

7  13.9 

2    3  38.8 

23  20.1 

9.636  0359 

419S7 

14 

213  28  11.6 

3 

7 

38.3 

•     6    0.8 

1  41  14.8 

33  31.4 

9.640  0955 

a93S5 

15 

216  34    9.1 

8 

4 

19.8 

-  4  44.7 

+1  18  56.9 

-33  13.9 

9.643  8866 

+36567 

16 

219  36  57.1 

3 

1 

19.0 

-  3  26.6 

+0  56  47.8 

-33    8.9 

9.647  4090 

•K33881 

MEROUKY,  1916. 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

HeUooentrlo 

Lon^tade, 

Mean  Equinox 

of  Date. 

Vtf.p«r 
D«7. 

Reduction 
to  Orbit. 

HeUoceotrio 
Latitude. 

Var.  per 
Day. 

Logarithm  of 
RadAia  Vector. 

Day. 

•     /       w 

•     /     */ 

»      f* 

•     f      *t 

/ 

M 

Nov.        16 

219  36  57.1 

3     1  19.0 

-  3  26.6 

+0  56  47.8 

-22 

3.9 

9.647  4090 

+83881 

17 

2^  36  52.9 

2  58  35.4 

2    7.4 

0  34  49.9 

21 

51.7 

9.650  6627 

31195 

18 

226  34  13.4 

2  56    8.2 

-  0  48.0 

+0  13    5.1 

21 

37.6 

9.653  6481 

28515 

19 

228  29  14.5 

2  53  56.0 

+  0  30.9 

-0    8  24.7 

21 

21.8 

9.656  3659 

25843 

20 

231  22  11.7 

2  52    0.2 

1  48.5 

0  29  37.9 

21 

4.5 

9.658  8171 

23182 

21 

234  13  19.8 

2  50  18.3 

+  3    4.3 

-0  50  33.2 

-20 

46.0 

9.661  0026 

+20530 

22 

237    2  53.0 

2  48  50.5 

4  17.5 

1  11    9.4 

20 

26.2 

9.662  9234 

17887 

23 

239  51    5.3 

2  47  3«.3 

5  27.6 

1  31  25.1 

20 

5.1 

9.664  5804 

15254 

24 

242  38  10.0 

2  46  35.3 

6  34.2 

1  51  19.3 

19 

43.1 

9.665  9747 

12633 

25 

245  24  20.2 

2  45  47.3 

7  36.6 

2  10  51.0 

19 

20.1 

9.667  1071 

10017 

26 

218    9  48.8 

2  45  12.0 

+  8  34.5 

-2  29  59.1 

-18 

55.9 

9.667  9782 

+  7407 

27 

250  54  48.3 

2  44  49.1 

9  27.5 

2  48  42.5 

18 

30.7 

9.668  5886 

4801 

28 

253  39  31.2 

2  44  38.7 

10  15.1 

3    7    0.2 

18 

4.5 

9.668  9387 

+  2201 

29 

256  24    9.8 

2  44  40.4 

10  57.1 

3  24  51.2 

17 

37.2 

9.669  0288 

-    309 

30 

259    8  56.1 

2  44  54.4 

11  33.0 

3  42  14.2 

17 

8.7 

9.668  8589 

3000 

Dec.           1 

261  54    2.6 

2  45  20.6 

+12    2.5 

-3  59    8.1 

-16 

38.8 

9.668  4289 

-  5601 

2 

264  39  41.3 

2  45  58.9 

12  25.4 

4  15  31.4 

16 

7.5 

9.667  7385 

8207 

3 

267  26    4.6 

2  46  49.8 

12  41.5 

4  31  22.7 

15 

34.8 

9.666  7872 

10619 

4 

270  13  25.1 

2  47  53.1 

12  50.4 

4  46  40.5 

15 

0.5 

9.665  5745 

13437 

5 

273    1  55.1 

2  49     9.2 

12  52.0 

6    1  23.1 

14 

24.3 

9.664  0996 

16063 

6 

275  51  47.8 

2  50  38.3 

+12  46.2 

-5  15  28.5 

-13 

46.1 

9.662  3616 

-18608 

7 

278  43  16.2 

2  52  20.7 

12  32.7 

6  28  54.6 

13 

6.6 

9.660  3597 

21342 

8 

281  36  33.8 

2  54  16.8 

12  11.4 

5  41  39.0 

12 

22.8 

9.658  0928 

23998 

9 

284  31  54.5 

2  66  27.0 

11  42.4 

5  53  39.3 

11 

37.4 

9.655  5598 

26663 

10 

287  29  32.7 

2  58  51.8 

11    5.6 

6    4  52.7 

10 

48.9 

9.652  7599 

29337 

11 

290  29  43.1 

3     1  31.5 

+10  21.1 

-6  15  16.0 

-  9 

57.2 

9.649  6922 

-32018 

12 

293  32  41.0 

3     4  26.9 

9  28.9 

6  24  45.8 

9 

1.8 

9.646  3561 

34705 

13 

296  38  42.4 

3     7  38.6 

8  29.3 

6  33  18.3 

8 

2.5 

9.642  7512 

37394 

14 

299  48    3.8 

3  11     7.0 

7  22.6 

6  40  49.4 

6 

58.9 

9.638  8775 

39079 

15 

303    1    2.3 

3  14  53.0 

6    9.2 

6  47  14.5 

6 

50.5 

9.634  7357 

42756 

16 

306  17  55.8 

3  18  57.2 

+  4  49.5 

-6  52  28.7 

-  4 

37.0 

9.630  3269 

-45417 

17 

309  39    2.9 

3  23  20.3 

3  24.2 

6  56  26.6 

3 

17.8 

9.625  6533 

48050 

18 

313    4  42.9 

3  28    3.1 

1  54.2 

6  59    2.3 

1 

52.4 

9.620  7183 

50643 

19 

316  35  15.8 

3  33     6.1 

+  0  20.4 

7    0    9.3 

-0 

20.5 

9.615  5265 

53184 

20 

320  11    2.1 

3  38  30.2 

-  1  16.1 

6  59  40.9 

+  1 

18.5 

9.610  0840 

55653 

21 

323  52  23.3 

3  44  15.8 

-  2  53.8 

-6  57  29.7 

+  3 

5.1 

9.604  3991 

-58027 

22 

327  39  41.1 

3  50  23.6 

4  31.1 

6  53  28.0 

4 

59.7 

9.598  4826 

60281 

23 

331  33  17.9 

3  56  53.8 

6    6.3 

6  47  27.6 

7 

2.5 

9.592  3479 

62385 

24 

335  33  36.1 

4     3  46.4 

7  37.2 

6  39  20.1 

9 

14.0 

9.586  0117 

64304 

25 

339  40  58.1 

4  11     1.5 

9    1.5 

6  28  56.7 

11 

34.2 

9.579  4947 

65994 

26 

343  55  46.4 

4  18  38.6 

-10  16.7 

-6  16    8.9 

+14 

2.8 

9.572  8221 

-67407 

27 

348  18  22.3 

4  26  36.8 

11  20.2 

6    0  48.3 

16 

39.8 

9.566  0242 

68491 

28 

352  49    6.4 

4  34  54.5 

12    9.1 

5  42  46.9 

19 

24.2 

9.559  1369 

69185 

29 

357  28  17.1 

4  43  29.7 

12  40.7 

5  21  57.9 

22 

14.8 

9.552  2025 

69422 

30 

2  16  10.6 

4  52  19.7 

12  52.3 

.4  58  15.8 

25 

10.0 

9.545  2699 

69137 

31 

7  12  59.9 

5     1  20.6 

-12  41.7 

-4  31  37.1 

+28 

7.5 

9.538  3951 

-68254 

32 

12  18  63.7 

-12    6.9 

-4    2    0.9 

•    • 

•    •    • 

9.531  6416 

•    •    •    • 
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GREENWICH  MEAN  TIME. 


Date. 

Apparent 

Rlgit 
Asoensiou. 

Var.  per 
Hour. 

Apparent 
Declination. 

Var.  per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.  per 
Hour. 

Sivni- 

diam- 

eter. 

Hot. 
Paral- 
lax. 

Trentit, 
Meridito 

of 
OriMi- 

Noon. 

Noon. 

Noon. 

Noon. 

Noxm. 

Noon. 

Noon. 

Noon. 

wich. 

h    m      8 

8 

«     1       II 

II 

II 

It 

h     m 

Jan.       1 

20  39  32.04 

+12.800 

-20  10  44.7 

+46.71 

0.159  5504 

-667.6 

5.92 

6.10 

2    0.4 

2 

20  44  38.67 

12.744 

19  51  46.4 

48.14 

0.158  1810 

573.6 

5.93 

6.11 

2    1.6 

3 

20  49  43.75 

12.688 

19  32  14.2 

49.54 

0.156  7971 

579.7 

5.95 

6.13 

2    2.7 

4 

20  54  47.57 

12.631 

19  12    8.8 

50.90 

0.156  3984 

585.9 

5.97 

6.15 

2    3.8 

5 

20  59  50.01 

12.573 

18  51  31.1 

52.23 

0.153  9847 

592.2 

5.99 

6.17 

2    4.9 

6 

21    4  51.06 

+12.515 

-18  30  21.8 

+53.63 

0.152  5557 

-598.6 

6.01 

6.19 

2    6.0 

7 

21    9  50.72 

12.467 

18    8  41.7 

54.80 

0.151 1113 

605.0 

6.03 

6.21 

2    7.0 

8 

21  14  48.98 

12.398 

17  46  31.5 

56.04 

0.149  6515 

611.5 

6.05 

6.23 

2    8.0 

9 

21  19  45.83 

12.339 

17  23  52.0 

57.24 

0.148  1761 

618.0 

6.07 

6.26 

2    9.0 

10 

21  24  41.28 

12.281 

17    0  44.1 

58.41 

0.146  6849 

624.6 

6.09 

6.27 

2  10.0 

11 

21  29  35.34 

+12.224 

-16  37    8.5 

+59.55 

0.145  1779 

-631.3 

6.12 

6.30 

2  11.0 

12 

21  34  28.01 

12.166 

16  13    6.0 

60.65 

0.143  6548 

638.0 

6.14 

6.32 

2  11.9 

13 

21  39  19.29 

12.106 

15  48  37.5 

61.72 

0.142  1157 

644.7 

6.16 

6.34 

2  12.8 

14 

21  44    9.21 

12.061 

15  23  43.7 

62.76 

0.140  5605 

651.4 

6.18 

6.36 

2  13.7 

15 

21  48  67.77 

11.995 

14  58  25.4 

63.76 

0.138  9891 

658.2 

6.20 

6.38 

2  14.6 

16 

21  63  44.98 

+11.940 

-14  32  43.4 

+64.73 

0.137  4014 

-665.0 

6.23 

6.41 

2  15.4 

17 

21  58  30.88 

11.885 

14    6  38.6 

65.67 

0.135  7973 

671.8 

6.25 

6.43 

2  16.2 

18 

22    3  16.47 

11.831 

13  40  11.7 

66.67 

0.134  1766 

678.7 

6.27 

6.45 

2  17.0 

19 

22    7  58.79 

11,779 

13  13  23.4 

67.44 

0.132  5393 

685.7 

6.30 

6.48 

2  17.8 

20 

22  12  40.85 

11.727 

12  46  14.6 

68.28 

0.130  8852 

692.7 

6.33 

6.51 

2  18.6 

21 

22  17  21.68 

+11.676 

-12  18  46.0 

+69.09 

0.129  2142 

-699.8 

6.35 

6.54 

2  19.3 

22 

22  22    1.30 

11.626 

11  50  58.5 

69.86 

0.127  52C0 

707.0 

6.38 

6.57 

2  20.0 

23 

22  26  39.75 

11.678 

11  231  52.8 

70.60 

0.125  8207 

714.2 

6.40 

6.69 

2  20.7 

24 

22  31  17.05 

11.531 

10  54  29.6 

71.31 

0.124  0980 

721.6 

6.43 

6.62 

2  21.4 

25 

22  35  63.24 

11.485 

10  25  49.8 

71.99 

0.122  3576 

728.9 

6.45 

6.65 

2  22.0 

26 

22  40  28.36 

+11.441 

-  9  56  54.1 

+72.64 

0.120  5993 

-736.4 

6.48 

6.67 

2  22.6 

27 

22  45    2.41 

11.398 

9  27  43.3 

73.26 

0.118  8229 

744.0 

6.51 

6.69 

2  23.3 

28 

22  49  36.45 

11.356 

8  58  18.1 

73.83 

0.117  0282 

751.7 

6.53 

6.72 

2  23.9 

29 

22  54    7.52 

11.316 

8  28  39.3 

74.39 

0.115  2148 

759.5 

6.56 

6.76 

2  24..5 

30 

22  68  38.64 

11.277 

7  58  47.6 

74.91 

0.113  3823 

767.5 

6.58 

6.78 

2  25.1 

31 

23    3    8.84 

+11.240 

-  7  28  43.9 

+75.40 

0.111  5306 

-775.6 

6.61 

6.81 

2  25.6 

Feb.      1 

23    7  38.17 

11.205 

6  58  28.9 

75.85 

0.109  6593 

783.9 

6.64 

6.84 

2  26.1 

2 

23  12    6.66 

11.170 

6  28    3.4 

76.27 

0.107  7680 

792.3 

6.67 

6.87 

2  26.7 

•> 

23  16  34.34 

11.137 

5  57  28.1 

76.66 

0.105  8562 

800.9 

6.70 

6.90 

2  27.2 

4 

23  21    1.25 

11.105 

5  26  43.9 

77.02 

0.103  9238 

809.5 

6.73 

6.93 

2  27.7 

5 

23  25  27.41 

+11.075 

-  4  55  51.5 

+77.35 

0.101  9705 

-818.3 

6.76 

6.96 

2  28.2 

6 

23  29  52.86 

11.046 

4  24  51.6 

77.64 

0.099  9959 

827.2 

6.79 

6.99 

2  28.7 

7 

23  34  17.64 

11.019 

3  53  45.1 

77.90 

0.097  9997 

836.3 

6.82 

7.02 

2  29.2 

8 

23  38  41.79 

10.993 

3  22  32.7 

78.13 

0.095  9817 

845.4 

6.85 

7.05 

2  29.7 

9 

23  43    5.33 

10.969 

2  51  15.2 

78.32 

0.093  9418 

854.6 

6.88 

7.08 

2  30.2 

10 

23  47  28.29 

+10.946 

-  2  19  53.3 

+78.48 

0.091  8797 

-863.9 

6.92 

7.12 

2  30.6 

11 

23  51  60.72 

10.924 

1  48  27.8 

78.62 

0.089  7952 

873.2 

6.95 

7.15 

2  31.C 

12 

23  56  12.65 

10.904 

1  16  59.5 

78.73 

0.087  6882 

882.7 

6.99 

7.18 

2  31.4 

13 

0    0  34.12 

10.885 

0  45  29.0 

78.81 

0.085  5582 

892.3 

7.02 

7.22 

2  31.J 

14 

0    4  56.16 

10.868 

-  0  13  57.0 

78.85 

0.083  4052 

901.9 

7.06 

7.26 

2  32.2 

15 

0    9  15.82 

+10.853 

+  0  17  35.6 

+78.86 

0.081  2291 

-911.6 

7.09 

7.30 

2  32.< 

16 

0  13  36.12 

+10.839 

+-  0  49    8.2 

+78.84 

0.079  0295 

-921.5 

7.12 

7.33 

2  33 .( 
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GREENWICH  MEAN  TIME. 


Dftte. 

Apparent 
Right 

Var.per 
Hour. 

Apparent 
Declination. 

Var.per 
Hour. 

Locariihm  of 

Distanco 
from  Earth. 

Var.per 
Hour. 

Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

TraDsit, 
Meridian 

of 
Green- 

Noon. 

Noon. 

JVoon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

wich. 

h    m      8 

a 

•       in 

If 

ft 

If 

h      m 

Feb.    16 

0  13  36.12 

+10.830 

+  0  49    8.2 

+78.84 

0.079  0296 

-921.6 

7.12 

7.33 

2  33.0 

17 

0  17  56.10 

10.827 

1  20  40.0 

78.80 

0.076  8061 

981.4 

7.16 

7.37 

2  33.4 

18 

0  22  15.81 

10.810 

1  52  10.4 

78.73 

0.074  5587 

941.4 

7.20 

7.41 

2  33.8 

19 

0  26  35.27 

10.807 

2  23  38.7 

78.62 

0.072  2873 

951.5 

7.24 

7.45 

2  34.2 

20 

0  30  54.53 

10.790 

2  55    4.1 

78.49 

0.069  9915 

961.7 

7.28 

7.49 

2  34.5 

21 

0  35  13.62 

+10.793 

+  3  26  26.0 

+78.33 

0.067  6712 

-972.0 

7.32 

7.53 

2  34.9 

22 

0  39  32.59 

10.788 

3  57  43.7 

78.14 

0.065  3259 

982.5 

7.36 

7.57 

2  35.3 

23 

0  43  51.46 

10.785 

4  28  56.4 

77.92 

0.062  9553 

993.1 

7.40 

7.61 

2  35.7 

24 

0  48  10.27 

10.783 

5    0    3.6 

77.67 

0.060  5591 

1003.8 

7.44 

7.65 

2  36.0 

25 

0  52  29.06 

10.783 

5  31    4.5 

77.39 

0.058  1370 

1014.7 

7.48 

7.70 

2  36.4 

26 

0  56  47.87 

+10.784 

+  61  58.5 

+77.00 

0.055  6885 

-1025.8 

7.52 

7.74 

2  36.8 

27 

1    1    6.72 

10.787 

6  32  44.8 

76.76 

0.053  2134 

1087.0 

7.57 

7.78 

2  37.2 

28 

1    5  25.66 

10.703 

7    3  22.7 

76.40 

0.050  7111 

1048.4 

7.61 

7.82 

2  37.5 

29 

1    9  44.72 

10.707 

7  33  51.7 

76.01 

0.048  1811 

1060.0 

7.66 

7.87 

2  37.9 

Mar.     1 

1  14    3.93 

10.804 

8    4  11.0 

75.59 

0.045  6230 

1071.9 

7.70 

7.92 

2  38.3 

2 

1  18  23.31 

+10.811 

+  8  34  19.8 

+75.14 

0.043  0361 

-1084.0 

7.74 

7.97 

2  38.7 

3 

1  22  42.88 

10.820 

9    4  17.5 

74.66 

0.040  4201 

1096.2 

7.79 

8.02 

2  39.0 

4 

1  27    2.68 

10.830 

9  34    3.3 

74.15 

0.037  7744 

1108.6 

7.84 

8.07 

2  39.4 

5 

1  31  22.72 

10.841 

10    3  36.5 

73.61 

0.035  0987 

1121.3 

7.89 

8.12 

2  39.8 

6 

1  35  43.03 

10.852 

10  32  56.5 

73.04 

0.032  3923 

1134.1 

7.94 

8.17 

2  40.2 

7 

1  40    3.61 

+10.804 

+11    2    2.5 

+72.45 

0.029  6550 

-1147.1 

7.99 

8.22 

2  40.6 

8 

1  44  24.50 

10.877 

11  30  53.8 

71.82 

0.026  8862 

1160.3 

8.04 

8.27 

2  41.0 

9 

1  48  45.72 

10.831 

11  59  29.7 

71.16 

0.024  0855 

1173.7 

8.09 

8.32 

2  41.4 

10 

1  53    7.27 

10.906 

12  27  49.5 

70.48 

0.021  2526 

1187.2 

8.14 

8.38 

2  41.8 

U 

1  57  29.17 

10.920 

12  55  52.6 

69.77 

0.018  3869 

1200.9 

8.20 

8.44 

2  42.3 

12 

2    1  51.43 

+10.935 

+13  23  38.3 

+69.03 

0.015  4883 

-1214.7 

8.25 

8.49 

2  42.7 

13 

2    6  14.07 

10.951 

13  51    5.9 

68.26 

0.012  5564 

1228.7 

8.30 

8.55 

2  43.1 

14 

2  10  37.09 

10.967 

14  18  14.7 

67.46 

0.009  5907 

1242.8 

8.36 

8.61 

2  43.5 

15 

2  15    0.50 

10.983 

14  45    4.0 

66.64 

0.006  5911 

1257.0 

8.42 

8.67 

2  44.0 

16 

2  19  24.31 

11.000 

15  11  33.2 

65.79 

0.003  5571 

1271.4 

8.48 

8.73 

2  44.5 

17 

2  23  48.52 

+11.017 

+15  37  41.8 

+64.91 

0.000  4883 

-1288.0 

8.54 

8.79 

2  45.0 

18 

2  28  13.14 

11.035 

16    3  29.0 

64.01 

9.997  3842 

1300.8 

8.60 

8.85 

2  45.5 

19 

2  32  38.18 

11.052 

16  28  54.2 

63.06 

9.994  2446 

1316.7 

8.66 

8.91 

2  45.9 

20 

2  37    3.63 

11.069 

16  53  56.8 

62.13 

9.991  0690 

1330.7 

8.72 

8.98 

2  46.4 

21 

2  41  29.50 

11.066 

17  18  36.2 

61.15 

9.987  8572 

1345.9 

8.79 

9.05 

2  46.9 

22 

2  45  55.78 

+11.103 

+17  42  51.8 

+60.14 

9.984  6088 

-1361.3 

8.86 

9.12 

2  47.4 

23 

2  50  22.46 

11.120 

18    6  43.0 

50.11 

9.981  3232 

1376.8 

8.93 

9.19 

2  47.9 

24 

2  54  49.55 

11.137 

18  30    9.2 

58.06 

9.978  0000 

1392.6 

9.00 

9.26 

2  48.4 

25 

2  59  17.05 

11.154 

18  53    9.9 

56.99 

9.974  6386 

1408.7 

9.06 

9.33 

2  48.9 

26 

3    3  44.93 

11.170 

19  15  44.6 

55.89 

9.971  2383 

1425.0 

9.13 

9.40 

2  49.4 

27 

3    8  13.19 

+11.185 

+19  37  52.6 

+54.77 

9.967  7987 

-1441.5 

9.20 

9.47 

2  49.9 

28 

3  12  41.81 

11.199 

19  59  33.4 

53.62 

9.964  3192 

1458.3 

9.27 

9.55 

2  50.4 

29 

3  17  10.77 

11.213 

20  20  46.4 

52.45 

9.960  7990 

1475.3 

9.35 

9.63 

2  51.0 

30 

3  21  40.05 

11.226 

20  41  31.1 

51.26 

9.957  2374 

1492.8 

9.43 

9.71 

2  51.6 

31 

3  26    9.62 

11.237 

21    1  47.0 

50.05 

9.953  6337 

1510.5 

9.51 

9.79 

2  52.1 

Apr.     1 

3  30  39.44 

+11.247 

+21  21  33.6 

+48.82 

9.949  9871 

-1528.5 

9.59 

9.87 

2  52.6 

2 

3  35    9.48 

+11.255 

+21  40  50.3 

+47.57 

9.946  2970 

-1546.8 

9.67 

9.95 

2  53.2 
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Date. 

ABoenskm. 

Var.p«r 
Hour. 

Apparent 
Decimation. 

Var.per 
Hour. 

Loearithm  of 

Distance 
from  Eartb. 

Var.per 
Hour. 

Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 
Ifcridin 
of 
OfMn- 

jr<Mm. 

Noon, 

Noon, 

Ifoon, 

Notm, 

Jroon. 

iVOOfl. 

Ifoon, 

wlch. 

h   m      a 

8 

•      f      ft 

II 

II 

ti 

h     m 

Apr.      1 

3  30  39.44 

+11.247 

+21  21  33.6 

+48.82 

9.949  9871 

-1628.6 

9.59 

9.87 

2  52.6 

2 

3  35    9.48 

11.256 

21  40  50.3 

47.67 

9.946  2970 

1646.8 

9.67 

9.95 

2  53.2 

3 

3  39  39.71 

11.202 

21  59  36.7 

46.29 

9.942  5626 

1565.3 

9.75 

10.04 

2  53.8 

4 

3  44  10.07 

11.267 

22  17  52.3 

46.00 

9.938  7832 

1684.2 

9.84 

10.13 

2  54.4 

5 

3  48  40.52 

U.270 

22  35  36.7 

43.60 

9.934  9581 

1603.4 

9.93 

10.22 

2  55.0 

6 

3  53  11.01 

+11.270 

+22  52  49.5 

+42.36 

9.931  0867 

-1622.8 

10.02 

10.31 

2  55.5 

7 

3  57  41.48 

U.268 

23    9  30.2 

41.02 

9.927  1683 

1642.6 

10.11 

10.40 

2  56.0 

8 

4    2  11.88 

11.264 

23  25  38.4 

39.66 

9.923  2025 

1662.4 

10.20 

10.50 

2  56.6 

9 

4    6  42.14 

11.257 

23  41  13.8 

38.29 

9.919  1886 

1682.6 

10.29 

10.60 

2  57i 

10 

4  11  12.19 

11.247 

23  56  16.2 

36.90 

9.915  1259 

1703.0 

10.39 

10.70 

2  57.7 

11 

4  16  41.97 

+11.234 

+24  10  45.1 

+36.50 

9.911  0138 

-1723.7 

10.49 

10.80 

2  58i 

12 

4  20  11.42 

11.219 

24  24  40.3 

34.09 

9.906  8518 

1744.7 

10.59 

10.90 

2  58.8 

13 

4  24  40.46 

U.200 

24  38    1.5 

32.67 

9.902  6392 

1766.9 

10.69 

11.01 

2  59.4 

14 

4  29    9.00 

11.178 

24  50  48.5 

31.25 

9.898  3756 

1787.8 

10.79 

11.12 

2  59.9 

15 

4  33  36.97 

11.153 

25    3    1.2 

29.81 

9.894  0604 

1808.8 

10.90 

11.28 

3    0.4 

16 

4  38    4.30 

+11.124 

+25  14  39.4 

+28.37 

9.889  6932 

-1880.6 

11.01 

11.34 

3    0.9 

17 

4  42  30.89 

11.092 

25  25  42.9 

26.92 

9.885  2733 

1862.6 

11.12 

11.46 

3    1.4 

18 

4  46  56.67 

11.056 

25  36  11.7 

26.47 

9.880  8004 

1874.8 

11.24 

11.58 

3    1.9 

19 

4  51  21.54 

11.016 

25  46    5.6 

24.02 

9.876  2739 

1897.3 

11.36 

11.70 

3    2.4 

20 

4  55  45.42 

10.973 

25  55  24.6 

22.67 

9.871  6933 

1920.0 

11.48 

11.82 

3    2.9 

21 

5    0    8.22 

+10.926 

+26    4    8.8 

+21.11 

9.867  0580 

-1942.9 

11.61 

11.95 

3    3.3 

22 

5    4  29.84 

10.876 

26  12  18.1 

19.66 

9.862  3674 

1966.0 

11.74 

12.08 

3    3.7 

23 

5    8  50.19 

10.820 

26  19  52.6 

18.21 

9.857  6208 

1969.5 

11.87 

12.21 

3    4.1 

24 

5  13    9.18 

10.761 

26  26  52.3 

16.76 

9.852  8174 

2013.4 

12.00 

12.34 

3    4.5 

25 

5  17  26.70 

10.698 

26  33  17.3 

15.32 

9.847  9565 

2087.6 

12.13 

12.48 

3    4.8 

26 

5  21  42.64 

+10.630 

+26  39    7.9 

+13.89 

9.843  0372 

-2062.0 

12.27 

12.62 

3    5.1 

27 

5  25  56.90 

10.658 

26  44  24.1 

12.46 

9.838  0588 

2066.8 

12.41 

12.77 

3    5.4 

28 

5  30    9.37 

10.481 

26  49    6.2 

11.04 

9.833  0206 

2111.9 

12.55 

12.92 

3    5.7 

29 

5  34  19.92 

10.398 

26  53  14.3 

9.63 

9.827  9217 

2137.3 

12.70 

13.07 

3    5.9 

30 

5  38  28.43 

10.310 

26  56  48.7 

8.24 

9.822  7612 

2163.1 

12.85 

13.23 

3    6.1 

May      1 

5  42  34.77 

+10.217 

+26  59  49.8 

+  6.86 

9.817  6383 

-2189.3 

13.01 

13.39 

3    6.3 

2 

5  46  38.82 

10.119 

27    2  17.9 

6.49 

9.812  2523 

2215.8 

13.17 

13.56 

3    6.4 

3 

5  50  40.44 

10.016 

27    4  13.3 

4.14 

9.806  9024 

2242.5 

13.33 

13.73 

3    6.5 

4 

5  54  39.48 

9.906 

27    5  36.5 

2.80 

9.801  4881 

2269.5 

13.50 

13.90 

3    6.5 

5 

5  58  35.81 

9.789 

27    6  27.8 

1.48 

9.796  0087 

2296.7 

13.67 

14.08 

3    6.5 

6 

6    2  29.29 

+  9.667 

+27    6  47.8 

+  0.19 

9.790  4639 

-2824.1 

13.85 

14.26 

3    6.4 

7 

6    6  19.76 

9.538 

27    6  37.0 

-  1.08 

9.784  8531 

2361.7 

14.03 

14.45 

3    6.3 

8 

6  10    7.06 

9.403 

27    5  55.9 

2.38 

9.779  1759 

2379.4 

14.21 

14.64 

3    6.2 

9 

6  13  51.05 

9.262 

27    4  45.0 

8.56 

9.773  4321 

2407.2 

14.40 

14.83 

3    6.0 

10 

6  17  31.57 

9.114 

27    3    5.1 

4.76 

9.767  6215 

2435.0 

14.59 

15.03 

3    5.7 

11 

6  21    8.46 

+  8.950 

+27    0  56.7 

-6.98 

9.761  7440 

-2462.9 

14.79 

15.23 

3    5.4 

12 

6  24  41.54 

8.797 

26  58  20.4 

7.08 

9.755  7997 

2490.7 

14.99 

15.44 

3    5.(1 

13 

6  28  10.64 

8.627 

26  56  17.0 

8.19 

9.749  7887 

2618.4 

15.20 

15.66 

3    4.5 

14 

6  31  35.60 

8.461 

26  51  47.2 

9.27 

9.743  7115 

2546.9 

15.42 

15.88 

3    3.5 

15 

6  34  56.25 

8.268 

26  47  51.7 

10.33 

9.737  5684 

2673.2 

15.64 

16.10 

3    3.:: 

16 

6  38  12.42 

+  8.077 

+26  43  31.3 

-11.36 

9.731  3602 

-2600.2 

15.86 

16.33 

3    2-( 

17 

6  41  23.92 

+  7.879 

+26  38  48.7 

-12.35 

9.725  0877 

-2626.8 

16.09 

16.57 

3     \.i 
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Dftte. 

AaoniiaQ. 

Vir.p«r 
Hour. 

Appamt 
Dflcnnatlnn. 

Vir.p«r 
Hoot. 

LocMithmof 

Distance 
from  Earth. 

Var.pcr 
Hour. 

Saml- 

diam- 

et«r. 

Hot. 
Paral- 
lax. 

Tranait, 
ICwldian 

of 
Green- 

Noom, 

JfOOUm 

Nwm, 

Nwm, 

If  00%, 

Noon. 

IfoOH, 

Nwm, 

wich. 

h    m      8 

8 

•     f      it 

n 

II 

II 

h     m 

May    17 

6  41  23.92 

+7.8TB 

+26  38  46.7 

-12.36 

9.725  0877 

-2626.8 

16.09 

16.57 

3    1.8 

18 

6  44  30.57 

7.674 

26  33  38.6 

13.31 

9.718  7519 

2663.0 

16.33 

16.82 

3    1.0 

19 

6  47  32.21 

7.461 

26  28    7.9 

14.28 

9.712  3538 

2678.7 

16.57 

17.07 

3    0.1 

20 

6  50  28.64 

7.a40 

26  22  15.5 

15.12 

9.705  8946 

2703.8 

16.82 

17.32 

2  59.1 

21 

6  53  19.68 

7.012 

26  16    2.2 

16.98 

9.699  3758 

2728.3 

17.07 

17.58 

2  58.0 

22 

6  56    5.15 

+6.778 

+26    9  28.7 

-16.80 

9.692  7989 

-2762.2 

17.33 

17.86 

2  56.8 

23 

6  58  44.85 

6.631 

26    2  35.8 

17.60 

9.6861656 

2776.3 

17.60 

18.12 

2  55.5 

24 

7    1  18.58 

6.27B 

25  55  24.4 

18.34 

9.679  4779 

2797.6 

17.87 

18.40 

2  54.1 

25 

7    3  46.13 

6.016 

25  47  55.4 

19.06 

9.672  7379 

2618.9 

18.15 

18.69 

2  52.6 

26 

7    6    7.28 

6.746 

25  40    9.6 

19.74 

9.665  9482 

2839.0 

18.43 

18.98 

2  51.0 

27 

7    8  21.84 

46.466 

+25  32    7.9 

-20.39 

9.659  1115 

-2867.9 

18.73 

19.28 

2  49.3 

28 

7  10  29.58 

6,177 

25  23  51.2 

21.00 

9.652  2313 

2876.8 

19.03 

19.60 

2  47.5 

29 

7  12  30.26 

4.878 

25  15  20.3 

21.67 

9.645  3112 

2891.1 

19.34 

19.91 

2  45.6 

30 

7  14  23.63 

4.660 

25    6  36.2 

22.10 

9.638  3554 

2905.0 

19.65 

20.28 

2  43.5 

31 

7  16    9.46 

4.250 

24  57  39.8 

22.60 

9.631  3686 

2916.8 

19.97 

20.56 

2  41.3 

JttDe     1 

7  17  47.50 

+8.920 

+24  48  31.8 

-23.06 

9.624  3562 

-2926.3 

20.30 

20.89 

2  39.0 

2 

7  19  17.51 

8.679 

24  39  18.2 

23.48 

9.617  3242 

2933.1 

20.63 

21.24 

2  36.5 

3 

7  20  39.22 

8.220 

24  29  44.9 

28.87 

9.610  2795 

2936.9 

20.97 

21.59 

2  33.9 

4 

7  21  52.40 

2.869 

24  20    7.6 

^.23 

9.603  2297 

2937.4 

21.31 

21.94 

2  31.2 

5 

7  22  56.81 

2.498 

24  10  22.2 

24.66 

9.596  1831 

2934.1 

21.66 

22.30 

2  28.3 

6 

7  23  52.20 

+2.117 

+24    0  29.4 

-24.84 

9.589  1491 

-2926.8 

22.01 

22.66 

2  25.3 

7 

7  24  38.32 

1.726 

23  50  30.0 

25.K) 

9.582  1378 

2915.1 

22.37 

23.03 

2  22.1 

8 

7  25  14.95 

1.826 

23  40  24.8 

25  J3 

9.575  1603 

2898.6 

22.73 

23.41 

2  18.8 

9 

7  25  41.87 

0.916 

23  30  14.3 

26.64 

9.568  2289 

2876.7 

23.10 

23.79 

2  15.3 

10 

7  25  58.88 

0.409 

23  19  59.2 

26.72 

9.5613568 

2849.0 

23.48 

24.16 

2  11.6 

n 

7  26    5.81 

+0.076 

+23    9  40.1 

-25.87 

9.554  5587 

-2815.0 

23.85 

24.54 

2    7.8 

12 

7  26    2.50 

-0.363 

22  59  17.5 

26.00 

9.547  8502 

2774.3 

24.22 

24.92 

2    3.8 

13 

7  25  48.83 

0.787 

22  48  52.0 

26.12 

9.541  2479 

2726.4 

24.59 

25.31 

1  59.6 

14 

7  25  24.72 

1.224 

22  38  24.0 

26.22 

9.534  7697 

2670.8 

24.95 

25.69 

1  55.2 

15 

7  24  50.11 

1.661 

22  27  58.8 

26.30 

9.528  4345. 

2607.2 

25.32 

26.06 

1  50.7 

16 

7  24    5.02 

-2.097 

+22  17  21.8 

-26.37 

9.522  2619 

-2536.2 

25.68 

26.44 

1  46.0 

17 

7  23    9.51 

2.529 

22    6  48.2 

26.48 

9.516  2728 

2464.5 

26.03 

26.80 

1  41.2 

18 

7  22    3.69 

2.965 

21  56  18.3 

26.48 

9.510  4877 

2364.8 

26.38 

27.16 

1  36.1 

19 

7  20  47.74 

3.373 

21  45  37.3 

26.62 

9.504  9289 

2266.0 

26.72 

27.52 

1  30.9 

20 

7  19  21.89 

8.780 

21  35    0.6 

26.64 

9.499  6179 

2168.2 

27X)6 

27.85 

1  25.6 

21 

7  17  46.44 

-4.172 

+21  24  23.4 

-26.56 

9.494  5768 

-2041.2 

27.38 

28.18 

1  20.1 

22 

7  16    1.76 

4.648 

21  13  46.1 

26.66 

9.489  8276 

1916.0 

27.68 

28.49 

1  14.4 

23 

7  14    8.30 

4.904 

21    3    9.2 

26.52 

9.485  3922 

1779.7 

27.96 

28.78 

1    8.6 

24 

7  12    6.57 

6.237 

20  52  33.1 

26.48 

9.481  2920 

1636.7 

28.22 

29.05 

1    2.6 

25 

7    9  57.13 

6.646 

20  41  58.4 

26.40 

9.477  5476 

1488.3 

28.47 

29.30 

0  56.5 

26 

7    7  40.64 

-6.824 

+20  31  26.0 

-26.29 

9.474  1785 

-1323.0 

28.70 

29.53 

0  50.3 

27 

7    5  17.82 

6.072 

20  20  56.7 

26.16 

9.471 2028 

1166.6 

28.90 

29.74 

0  44.0 

28 

7    2  49.47 

6.286 

20  10  31.4 

25.96 

9.468  6371 

981.6 

29.07 

29.91 

0  37.6 

29 

7    0  16.43 

6.462 

20    0  11.4 

26.71 

9.466  4963 

801.7 

29.21 

30.06 

0  31.2 

30 

6  57  39.58 

6.602 

19  49  57.9 

26.40 

9.464  7928 

617.2 

29.32 

30.18 

0  24.7 

July      1 

6  54  59.87 

-6.701 

+19  39  52.5 

-25.03 

9.463  5367 

-429.0 

29.41 

30.26 

0  18.1 

2 

6  52  18.27 

-6.769 

+19  29  56.7 

-24.60 

9.462  7354 

-  238.3 

29.46 

30.32 

0  11.5 
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Date. 

Apparent 

Right 
Asoenskm. 

Var.  per 
Hour. 

Apparent 
Declination. 

Var.  per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.  per 
Hour. 

Semi- 

diam- 

ater. 

Hot. 

Paral. 

lax. 

Transit. 
Meridian 

of 
Oreeo- 

Noon, 

Noon, 

Kwm. 

Noon, 

Noon, 

Noon. 

Noon. 

Noon, 

wich. 

h    m      8 

8 

•     /       // 

It 

It 

It 

h      m 

July       1 

6  54  59.87 

-6.701 

+19  39  52.5 

-26.03 

9.463  5367 

-  429.0 

29.41 

30.26 

0  18.1 

2 

6  52  18.27 

6.750 

19  29  56.7 

24.60 

9.462  7354 

238.3 

29.46 

30.32 

0  11.5 

3 

6  49  35.77 

6.776 

19  20  12.1 

24.10 

9.462  3937 

-    46.3 

29.48 

30.34 

(     0       «.f 
\  S3     M.i 

4 

6  46  53.38 

6.750 

19  10  40.6 

23.51 

9.462  5133 

+  146.8 

29.46 

30.34 

23  51.6 

5 

6  44  12.10 

6.684 

19    1  24.1 

22.86 

9.463  0928 

336.8 

29.42 

30.30 

23  45.1 

6 

6  41  32.90 

-6.676 

+18  52  24.4 

-22.11 

9.464  1284 

+  626.6 

29.36 

30.22 

23  38.6 

7 

6  38  56.76 

6.429 

18  43  43.4 

21.29 

9.465  6133 

711.0 

29.27 

30.12 

23  32.1 

8 

6  36  24.60 

6.246 

18  35  22.9 

20.40 

9.467  5379 

891.9 

29.14 

29.99 

23  25.7 

9 

6  33  57.29 

6.026 

18  27  24.6 

19.44 

9.469  8902 

1067.3 

28.97 

29.83 

23  19.0 

10 

6  31  35.65 

6.773 

18  19  50.2 

18.41 

9.472  6559 

1236.3 

28.78 

29.64 

23  13.3 

11 

6  29  20.46 

-6.489 

+18  12  41.5 

-17.31 

9.475  8185 

+1398.0 

28.58 

29.42 

23    7.3 

12 

6  27  12.42 

6.177 

18    5  59.6 

16.17 

9.479  3599 

1651.8 

28.35 

29.18 

23    1.3 

13 

6  25  12.15 

4.841 

17  69  45.6 

14.99 

9.483  2604 

1697.2 

28.10 

28.92 

22  55.5 

14 

6  23  20.20 

4.484 

17  54    0.3 

13.78 

9.487  4991 

1833.6 

27.82 

28.64 

22  49.9 

15 

6  21  37.04 

4.109 

17  48  44.4 

12.54 

9.492  0541 

1960.7 

27.54 

28.34 

22  44.4 

16 

6  20    3.09 

-3.718 

+17  43  58.4 

-11.28 

9.496  9030 

+2078.4 

27.24 

28.0S 

22  39.0 

17 

6  18  38.68 

3.316 

17  39  42.7 

10.03 

9.502  0228 

2186.5 

26.92 

27.70 

22  33.8 

18 

6  17  24.04 

2.903 

17  35  57.1 

8.78 

9.507  3906 

2286.1 

26.58 

27.36 

22  28.8 

19 

6  16  19.37 

2.486 

17  32  41.5 

7.54 

9.512  9838 

2374.3 

26.23 

27.01 

22  24.0 

20 

6  15  24.77 

2.064 

17  29  55.3 

6.33 

9.518  7801 

M64.6 

25.89 

26.66 

22  19.3 

21 

6  14  40.29 

-1.642 

+17  27  37.8 

-  6.14 

9.524  7582 

+2525.9 

25.54 

26.29 

22  14.8 

22 

6  14    5.94 

1.221 

17  25  48.3 

3.99 

9.530  8975 

2588.9 

25.18 

25.92 

22  10.5 

23 

6  13  41.67 

0.803 

17  24  25.9 

2.89 

9.537  1786 

2644.0 

24.82 

25.54 

22    6.3 

24 

6  13  27.37 

-0.389 

17  23  29.4 

1.83 

9.543  5830 

2691.7 

24.45 

25.17 

22    2.3 

25 

6  13  22.94 

+0.019 

17  22  57.7 

-0.82 

9.550  0932 

2r32.3 

24.09 

24.80 

21  58.4 

26 

6  13  28.21 

40.419 

+17  22  49.5 

+  0.13 

9.556  6931 

+2766.6 

23.73 

24.42 

21  54.7 

27 

6  13  43.01 

0.812 

17  23    3.3 

1.02 

9.563  3677 

2794.6 

23.37 

24.05 

21  51.2 

28 

6  14    7.15 

1.198 

17  23  37.7 

1.84 

9.570  1030 

2817.2 

23.00 

23.68 

21  47.8 

29 

6  14  40.41 

1.674 

17  24  31.1 

2.60 

9.576  8861 

2834.6 

22.64 

23.31 

21  44.5 

30 

6  15  22.59 

1.940 

17  25  42.1 

3.30 

9.583  7054 

2847.4 

22.29 

22.95 

21  41.4 

31 

6  16  13.44 

+2.296 

+17  27    8.9 

+  3.93 

9.590  5501 

+2866.8 

21.95 

22.59 

21  38.4 

Aug.      1 

6  17  12.72 

2.643 

17  28  50.0 

4.49 

9.597  4103 

2860.3 

21.61 

22.24 

21  35.6 

2 

6  18  20.21 

2.980 

17  30  43.7 

4.98 

9.604  2770 

2861.3 

21.27 

21.89 

21  33.0 

3 

6  19  85.65 

3.306 

17  32  48.3 

6.40 

9.611 1421 

2869.1 

20.93 

21.55 

21  30.5 

4 

6  20  58.81 

8.623 

17  35    2.3 

6.76 

9.617  9984 

2864.0 

20.60 

21.21 

21  28.0 

5 

6  22  29.46 

+3.930 

+17  37  24.0 

+  6.06 

9.624  8392 

+2846.3 

20.28 

20.88 

21  26.6 

6 

6  24    7.36 

4.227 

17  39  51.9 

6.27 

9.631  6587 

2836.3 

19.96 

20.55 

21  23.4 

7 

6  25  52.28 

4.616 

17  42  24.2 

6.42 

9.638  4516 

2824.2 

19.65 

20.23 

21  21.3 

8 

6  27  44.00 

4.793 

17  44  59.4 

6JS1 

9.645  2131 

2810.2 

19.36 

19.92 

21  19.3 

9 

6  29  42.29 

6.063 

17  47  36.0 

6.63 

9.651  9391 

2794.5 

19.05 

19.61 

21  17.4 

10 

6  31  46.95 

+6.324 

+17  50  12.4 

+  6.49 

9.658  6257 

+2777.4 

18.76 

19.31 

21  15.7 

11 

6  33  57.77 

6.677 

17  52  47.0 

6.38 

9.665  2694 

2758.8 

18.47 

19.02 

21  14.0 

12 

6  36  14.55 

6.821 

17  55  18.4 

6.22 

9.671  8670 

2739.0 

18.19 

18.73 

21  12.4 

13 

6  38  37.10 

6.067 

17  67  45.2 

6.00 

9.678  4156 

2718.0 

17.92 

18.45 

21  10.9 

14 

6  41    5.21 

6.284 

18    0    6.0 

6.72 

9.684  9127 

2696.0 

17.66 

18.17 

21    9.5 

15 

6  43  38.69 

+6.604 

+18    2  19.8 

+  6.38 

9.691  3559 

+2673.1 

17.39 

17.91  1  21    8.2 

16 

6  46  17.36 

+6.716 

+18    4  23.8 

+  4.99 

9.697  7430 

+2649.4 

17.14 

17.64  1 

21    7.0 
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Patf. 

Var.  per 
Hoar. 

Apparent 
DediDation. 

Var.  per 
Hour. 

Loearithm  of 

Diatanc« 
from  Earth. 

Var.  per 
Hour. 

Reml- 

dtam- 

eter. 

Hor. 

ParaW 

lax. 

Trandt, 
Meridian 

of 
Qraen- 

lfOOH» 

Nwn, 

JlvOOfl. 

I^oon. 

Nwm. 

Noon. 

Noam. 

Noon, 

wioh. 

h   in      s 

8 

•       t         ft 

tf 

H 

ft 

h      m 

Aug.    16 

6  40  17.36 

+  «.71fl 

+18    4  23.8 

+  4.99 

9.697  7430 

+2649.4 

17.14 

17.64 

21     7.0 

17 

6  49     1.03 

6.931 

18    6  18.4 

4.55 

9.704  0723 

2634.9 

16.89 

17.39 

21    5.9 

18 

6  51  49.52 

7.U8 

18    8    1.8 

4.05 

9.710  3423 

3909.9 

16.65 

17.14 

21    4.8 

19 

6  54  42.64 

7.307 

18    9  32.7 

3.51 

9.716  5516 

3974.4 

16.41 

16.90 

21    3.8 

20 

6  57  40.21 

7.489 

18  10  50.1 

2.93 

9.722  6993 

3548.6 

16.18 

16.66 

21    2.9 

21 

7    0  42.05 

+  7.6M 

+18  11  53.0 

+  2.31 

9.728  7847 

+3533.5 

15.96 

16.43 

21    2.1 

22 

7    3  48.01 

7.832 

18  12  40.4 

1.64 

9.734  8072 

3496.3 

15.74 

16.20 

21     1.3 

23 

7    6  57.91 

7.993 

18  13  11.3 

0.93 

9.740  7663 

3469.7 

15.62 

15.98 

21    0.6 

24 

7  10  11.59 

8.147 

18  13  24.6 

+  0.18 

9.746  6618 

3448.3 

15.31 

15.76 

20  59.9 

2o 

7  13  28.91 

8.395 

18  13  19.6 

-0.60 

9.752  4936 

3416.7 

15.11 

16.55 

20  59.3 

26 

7  16  49.71 

-t-  8.43f 

+18  12  55.5 

-  1.42 

9.758  2619 

+3390.3 

14.91 

15.35 

20  58.7 

27 

7  20  13.85 

8.573 

18  12  11.5 

2^ 

9.763  9668 

3368.9 

14.72 

15.15 

20  58.2 

28 

7  23  41.19 

8.704 

18  11    6.9 

3.14 

9.769  6086 

3337.7 

14.53 

14.96 

20  57.8 

29 

7  27  11.59 

8.830 

18    9  40.8 

4.04 

9.775  1877 

3811.6 

14.34 

14.77 

20  57.4 

30 

7  30  44.92 

8.948 

18    7  52.7 

4.97 

9.780  7045 

3385.8 

14.16 

14.68 

20  57.1 

31 

7  34  21.05 

+  9.062 

+18    5  41.9 

-5.93 

9.786  1596 

+3260.3 

13.98 

14.40 

20  56.8 

Sept     1 

7  37  59.86 

9.171 

18    3    7.8 

6.92 

9.791  5536 

3334.8 

13.81 

14.22 

20  56.5 

9 

•* 

7  41  41.24 

9.376 

18    0    9.9 

7.92 

9.796  8871 

2300.8 

13.64 

14.05 

20  56.3 

3 

7  45  25.07 

9.876 

17  56  47.7 

8.94 

9.802  1609 

2185.1 

13.47 

13.88 

20  56.1 

4 

7  49  11.24 

9.472 

17  53    0.3 

9.90 

9.807  3757 

2160.7 

13.31 

13.71 

20  56.0 

5 

7  52  59.65 

+  9.563 

+17  48  48.2 

-11.06 

9.812  5323 

+2136.5 

13.15 

13.55 

20  55.9 

6 

7  56  50.20 

9.650 

17  44  10.0 

12.13 

9.817  6313 

2112.7 

13.00 

13.39 

20  55.8 

7 

8    0  42.79 

9.732 

17  39    5.7 

13.23 

9.822  6734 

2069.1 

12.85 

13.24 

20  55.8 

8 

8    4  37.33 

9.811 

17  33  34.7 

14.35 

9.827  6594 

3065.9 

12.70 

13.09 

20  55.8 

9 

8    8  33.73 

9.887 

17  27  36.9 

15.48 

9.832  5900 

3043.9 

12.56 

12.94 

20  55.8 

10 

8  12  31.91 

-¥  9.960 

+17  21  11.8 

-16.62 

9.837  4657 

+3030.1 

12.42 

12.80 

20  55.8 

11 

8  16  31.79 

10.029 

17  14  19.1 

17.77 

9.842  2869 

1997.6 

12.28 

12.66 

20  55.9 

12 

8  20  33.28 

10.094 

17    6  58.6 

18.93 

9.847  0542 

1975.3 

12.15 

12.52 

20  56.0 

13 

8  24  36.29 

10.156 

16  59  10.1 

20.10 

9.851  7681 

1953.0 

12.02 

12.39 

20  56.1 

14 

8  28  40.75 

10.215 

16  50  53.5 

21.28 

9.856  4290 

1931.0 

11.89 

12.26 

20  56.3 

15 

8  32  46.58 

•1-10.370 

+16  42    8.6 

-22.46 

9.861  0374 

+1000.3 

11.77 

12.13 

20  56.5 

16 

8  36  53.69 

10.322 

16  32  55.3 

23.65 

9.865  5937 

1887.7 

11.65 

12.00 

20  66.7 

17 

8  41    2.02 

10.371 

16  23  13.6 

24.83 

9.870  0985 

1866.3 

11.53 

11.87 

20  56.9 

18 

8  45  11.48 

10.416 

16  13    3.4 

26.02 

9.874  5524 

1845.3 

11.41 

11.75 

20  57.1 

19 

8  49  22.00 

10.450 

16    2  24.7 

27  Jl 

9.878  9558 

1834.3 

11.30 

11.63 

20  57.3 

20 

8  53  33.51 

+10.490 

+15  51  17.5 

-38.39 

9.883  3093 

+1803.7 

11.19 

11.51 

20  57.6 

21 

8  57  45.95 

10.536 

15  39  42.1 

29.56 

9.887  6136 

1783.3 

11.08 

11.40 

20  57.9 

22 

9    1  59.25 

10.571 

15  27  38.5 

30.73 

9.891  8692 

1763.1 

10.97 

11.29 

20  58.2 

23 

9    6  13.34 

10.603 

15  15    6.8 

31.00 

9.896  0768 

1743.2 

10.86 

11.18 

20  58.5 

24 

9  10  28.17 

10.632 

15    2    7.2 

33.06 

9.900  2370 

1723.6 

10.76 

11.07 

20  58.8 

25 

9  14  43.67 

•1-10.650 

+14  48  39.9 

-34.21 

9.904  3505 

+1704.3 

10.66 

10.97 

20  59.1 

26 

9  18  59.79 

10.684 

14  34  45.1 

35.35 

9.908  4180 

1685.3 

10.56 

10.87 

20  59.5 

27 

9  23  16.48 

10.707 

14  20  23.0 

36.48 

9.912  4401 

1666.5 

10.46 

10.77 

20  59.9 

28 

9  27  33.69 

10.728 

14    5  33.9 

37.60 

9.916  4175 

1648.1 

10.36 

10.67 

21    0.2 

29 

9  31  51.38 

10.746 

13  50  18.1 

38.71 

9.920  3510 

1639.9 

10.27 

10.57 

21    0.5 

30 

9  36    9.49 

+10.763 

+13  34  35.8 

-39.81 

9.924  2412 

+1618.0 

10.18 

10.47 

21    0.9 

Oct.     1 

9  40  28.00 

+10.779 

+13  18  27.5 

-40  J9 

9.928  0890 

+1594.5 

10.09 

10.38 

21    1.3 
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Da 

te. 

Apparent 

rogit 

Afloormlon. 

Var.p«r 
Hoar. 

Apparent 
Decimation. 

Var.  per 
Hour. 

Lqcarithm  of 

Distance 
from  Earth. 

Var.per 
Hoar. 

Soml- 

diam- 

eter. 

Hot. 

Paral- 

lax. 

Transit, 
Meridin 

of 
Green- 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noom, 

wid). 

h    m      8 

8 

•     /       // 

ft 

It 

// 

h     m 

Oct. 

1 

9  40  28.00 

+10.779 

+13  18  27.5 

-40.89 

9.928  0890 

+1594.5 

10.09 

10.38 

21    1.3 

2 

9  44  46.86 

10.793 

13    1  53.4 

41.95 

9.931  8950 

1577.3 

10.00 

10.29 

21    1.6 

3 

9  49    6.04 

10.805 

12  44  53.8 

43.01 

9.935  6599 

1560.3 

9.91 

10.20 

21    2.0 

4 

9  53  25.51 

10.816 

12  27  29.0 

44.05 

9.939  3844 

1543.5 

9.82 

10.11 

21    2.4 

5 

9  57  45.25 

10.827 

12    9  39.5 

45.07 

9.943  0692 

1527.1 

9.74 

10.03 

21    2.8 

6 

10    2    5.22 

+10.837 

+11  51  25.6 

-46.08 

9.946  7149 

+1511.0 

9.66 

9.95 

21    3.2 

7 

10    6  25.42 

10.846 

11  32  47.7 

47.07 

9.950  3221 

1495.1 

9.58 

9.87 

21    3.6 

8 

10  10  45.81 

10.854 

11  13  46.2 

48.05 

9.953  8914 

1479.4 

9.50 

9.79 

21    4.0 

9 

10  15    6.39 

10.861 

10  54  21.5 

49.01 

9.957  4232 

1463.9 

9.42 

9.71 

21    4.4 

10 

10  19  27.14 

10.868 

10  34  34.0 

49.95 

9.960  9180 

1448.5 

9.34 

9.63 

21    4.8 

11 

10  23  48.05 

+10.874 

+10  14  24.1 

-50.87 

9.964  3761 

+1433.3 

9.27 

9.55 

21    5.2 

12 

10  28    9.10 

10.880 

9  53  52.4 

51.77 

9.967  7978 

1418.2 

9.20 

9.48 

21    5.6 

13 

10  32  30.30 

10.886 

9  82  59.3 

52.65 

9.971 1835 

1403.3 

9.13 

9.40 

21    6.0 

14 

10  36  51.63 

10.891 

9  11  45.3 

53.51 

9.974  5335 

1388.5 

9.06 

9.33 

21    6.4 

15 

10  41  13.08 

10J06 

8  50  11.1 

54.34 

9.977  8482 

1373.8 

8.99 

9.26 

21    6.8 

IG 

10  45  34.63 

+10.901 

+  8  28  17.1 

-^.15 

9.981  1279 

+1359.3 

8.92 

9.19 

21    7.3 

17 

10  49  56.29 

10.905 

8    6    3.8 

55.94 

9.984  3730 

1344.9 

8.86 

9.12 

21    7.7 

18 

10  54  18.05 

10.909 

7  43  31.9 

56.71 

9.987  5836 

1330.6 

8.79 

9.05 

21    8.1 

19 

10  58  39.92 

10.913 

7  20  42.0 

57.45 

9.990  7602 

1316.6 

8.73 

8.98 

21    «.5 

20 

11    3    1.89 

10.917 

6  57  34.6 

58.16 

9.993  9032 

1302.6 

8.67 

8.92 

21  t.e 

21 

11    7  23.95 

+10.921 

+  6  34  10.4 

-58.85 

9.997  0129 

+1288.8 

8.61 

8.86 

21    9.4 

22 

11  11  46.10 

10.925 

6  10  80.0 

59.51 

0.000  0896 

1275.2 

8.55 

8.80 

21    9.8 

23 

11  16    8.36 

10.929 

5  46  34.0 

60.15 

0.003  1338 

1261.7 

8.49 

8.74 

21  10.2 

24 

11  20  30.72 

10.934 

5  22  23.1 

60.76 

0.006  1457 

1248.8 

8.43 

8.68 

21  10.7 

25 

11  24  53.19 

10.939 

4  57  57.9 

61.34 

0.009  1259 

1285.2 

8.37 

8.62 

21  11.1 

2G 

11  29  15.79 

+10.944 

+  4  33  19.0 

-61.89 

0.012  0746 

+1222.1 

8.31 

8.56 

21  11.5 

27 

11  33  38.51 

10.949 

4    8  27.2 

62.42 

0.014  9923 

1209.3 

8.26 

8.50 

21  11.9 

28 

11  38    1.37 

10.955 

3  43  23.1 

62.92 

0.017  8794 

1196.7 

8.20 

8.44 

21  12.4 

29 

11  42  24.37 

10.962 

3  18    7.4 

63.39 

0.020  7366 

1184.3 

8.14 

8.38 

21  12.9 

30 

11  46  47.53 

10.969 

2  52  40.7 

63.83 

0.023  5642 

1172.1 

8.09 

8.33 

21  13.3 

31 

11  51  10.87 

+10.977 

+  2  27    3.8 

-64.24 

0.026  3626 

+1160.0 

8.04 

8.28 

21  13.7 

Nov. 

1 

11  55  34.41 

10.985 

2    1  17.2 

64.63 

0.029  1323 

1148.2 

7.99 

8.23 

21  14.2 

2 

11  59  58.16 

10.994 

1  35  21.5 

65.00 

0.031  8738 

1136.5 

7.94 

8.18 

21  14.7 

3 

12    4  22.14 

11.004 

1    9  17.5 

65.33 

0.034  5875 

1125.0 

7.89 

8.13 

21  15.2 

4 

12    8  46.38 

11.016 

0  43    5.9 

65.63 

0.037  2739 

1113.7 

7.84 

8.08 

21  15.7 

5 

12  13  10.91 

+11.028 

+  0  16  47.3 

-65.01 

0.039  9332 

+1102.5 

7.79 

8.03 

21  16.1 

6 

12  17  35.74 

11.041 

-  0    9  37.5 

66J6 

0.042  5657 

1091.4 

7.75 

7.98 

21  16.5 

7 

12  22    0.90 

11.056 

0  36    8.0 

66.88 

0.045  1719 

1080.5 

7.70 

7.93 

21  17.0 

8 

12  26  26.42 

11.072 

1    2  43.6 

66.57 

0.047  7520 

1060.6 

7.65 

7.88 

21  17.5 

9 

12  30  52.34 

11.089 

1  29  23.4 

66.73 

0.050  3062 

1068.0 

7.61 

7.83 

21  18.0 

10 

12  35  18.68 

+11.107 

-  1  56    6.7 

-66.87 

0.052  8348 

+1048.3 

7.57 

7.79 

21  18.5 

11 

12  39  45.46 

11.125 

2  22  52.9 

66.97 

0.055  3379 

1037.7 

7.53 

7.76 

21  19.0 

12 

12  44  12.70 

11.145 

2  49  41.2 

67.04 

0.057  8157 

1027.1 

7.48 

7.70 

21  19.5 

13 

12  48  40.43 

11.166 

3  16  30.8 

67.08 

0.060  2682 

1016.7 

7.44 

7.66 

21  20.1 

14 

12  53    8.69 

11.189 

3  43  21.1 

67.10 

0.062  6958 

1006.3 

7.40 

7.61 

21  20.7 

15 

12  57  37.50 

+11.213 

-  4  10  11.3 

-67.08 

0.065  0985 

+  996.0 

7.36 

7.67 

21  21.2 

16 

13    2    6.90 

+11^7 

-  4  37    0.6 

-67.03 

0.067  4767 

+  985.8 

7.32 

7.63 

21  21.7 
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Date. 

Asocntlon. 

Vtf.  p«r 
Hour. 

Appanot 
DeoEbstioo. 

Vtf.  per 
Hour. 

LoffwUhmof 

Diitaiic* 
fromEtfth. 

Vtf.pw 
Hour. 

Sonl- 

dlam- 

et«r. 

Hot. 
Pvml- 

lAX. 

Transit, 

Meridian 

of 

OrMD- 

Noon. 

Noon, 

Noon, 

J^Toon. 

Noon. 

Noon. 

Noon. 

Nwm. 

wtoh. 

h   m      s 

s 

•     t      tt 

tt 

1$ 

II 

h     m 

Nov.    1« 

13    2    6.90 

+11.237 

-  4  37    0.6 

-07.03 

0.067  4767 

+986.8 

7.32 

7.63 

21  21.7 

17 

13    6  36.90 

11.903 

5    3  48.2 

00.94 

0.069  8304 

975.7 

7.28 

7.49 

21  22.3 

18 

13  11    7.53 

11.390 

5  30  33.5 

00.83 

0.072  1600 

965.6 

7.24 

7.45 

21  22.9 

19 

13  15  38.81 

11.318 

5  57  15.6 

00.07 

0.074  4655 

956.7 

7.20 

7.41 

21  23.5 

20 

13  20  10.78 

11.347 

6  23  53.7 

00.49 

0.076  7472 

945.8 

7.16 

7.37 

21  24.1 

21 

13  24  43.46 

+11.377 

-  6  50  27.1 

-00.38 

0.079  0052 

+935.9 

7.13 

7.33 

21  24.7 

22 

13  29  16.87 

11.408 

7  16  55.0 

00.04 

0.081  2396 

936.3 

7.09 

7.29 

21  25.3 

23 

13  33  51.04 

11.440 

7  43  16.6 

05.70 

0.083  4508 

916.6 

7.05 

7.25 

21  25.9 

24 

13  38  25.99 

11.473 

8    9  31.1 

05.45 

0.085  6389 

907.0 

7.01 

7.21 

21  26.6 

25 

13  43    1.75 

ll.fi07 

8  35  37.7 

05.10 

0.087  8042 

897.5 

6.98 

7.18 

21  27.3 

26 

13  47  38.34 

+11 .64a 

-  9    1  35.6 

-64.73 

0.089  9471 

+888.3 

6.95 

7.15 

21  28.0 

27 

13  52  15.78 

11.578 

9  27  24.0 

04.31 

0.092  0678 

879.0 

6.91 

7.11 

21  28.7 

28 

13  56  54.10 

11.615 

9  53    2.1 

03.80 

0.094  1666 

870.0 

6.87 

7.08 

21  29.4 

29 

14    1  33.32 

11.653 

10  18  29.1 

03.38 

0.096  2438 

861.1 

6.84 

7.05 

21  30.1 

ao 

14    6  13.46 

11.093 

10  43  44.4 

03.87 

0.098  2998 

853.3 

6.81 

7.02 

21  30.8 

Dec.     1 

14  10  54.55 

+11.733 

-11    8  47.0 

-63.33 

0.100  3350 

+843.7 

6.78 

6.99 

21  31.6 

2 

14  15  36.62 

11.773 

11  33  36.2 

61.76 

0.102  3496 

836.3 

6.75 

6.95 

21  32.4 

3 

14  20  19.68 

11.815 

11  58  11.3 

61.15 

0.104  3438 

836.7 

6.72 

6.92 

21  33.1 

4 

14  25    3.76 

11.858 

12  22  31.4 

60.61 

0.106  3179 

818.4 

6.69 

6.89 

21  33.9 

5 

14  29  48.89 

11.903 

12  46  36.7 

59.84 

0.108  2722 

810.3 

6.66 

6.86 

• 

21  34.8 

6 

14  34  35.08 

+11.947 

-13  10  23.5 

-59.14 

0.110  2070 

+803.1 

6.63 

6.83 

21  35.7 

7 

14  39  22.36 

11.993 

13  33  54.0 

58.40 

0.112  1223 

794.0 

6.60 

6.80 

21  36.5 

8 

14  44  10.75 

U.040 

13  57    6.4 

57.63 

0.114  0183 

786.0 

6.57 

6.77 

21  37.3 

9 

14  49    0.26 

12M87 

14  19  59.9 

56.83 

0.115  8952 

778.1 

6.54 

6.74 

21  38.2 

10 

14  53  50.92 

13.135 

14  42  33.7 

65.98 

0.117  7532 

770.3 

6.51 

6.71 

21  39.1 

11 

14  58  42.74 

+13.183 

-15    4  46.9 

-55.11 

0.119  5923 

+763.4 

6.49 

6.68 

21  40.1 

12 

15    3  35.72 

13.333 

15  26  38.9 

64.31 

0.121  4126 

764.6 

6.46 

6.65 

21  41.1 

13 

15    8  29.88 

13.381 

15  48    8.8 

53.37 

0.123  2143 

746.8 

6.43 

6.62 

21  42.0 

14 

15  13  25.24 

13.331 

16    9  15.9 

53.30 

0.124  9975 

739.3 

6.40 

6.59 

21  43.0 

15 

15  18  21.79 

13.381 

16  29  59.2 

61.30 

O.m  7623 

731.6 

6.38 

6.57 

21  44.0 

IC 

15  23  19.54 

+13.431 

-16  50  18.1 

-60.37 

0.128  5088 

+733.9 

6.36 

6.55 

21  45.0 

17 

15  28  18.49 

13.481 

17  10  11.7 

49.30 

0.130  2370 

716.3 

6.33 

6.52 

21  46.1 

18 

15  33  18.64 

13.531 

17  29  39.3 

48.10 

0.131  9471 

706.8 

6.30 

6.49 

21  47.2 

19 

15  38  19.99 

13.581 

17  48  40.1 

46.97 

0.133  6391 

701.3 

6.28 

6.46 

21  48.3 

20 

15  43  22.53 

13.031 

18    7  13.3 

45.80 

0.135  3132 

603.8 

6.26 

6.44 

21  49.4 

21 

15  48  26.26 

+13.080 

-18  25  18.2 

-44.60 

0.136  9694 

+686.4 

6.24 

6.42 

21  50.6 

22 

15  53  31.17 

13.739 

18  42  54.0 

43.37 

0.138  6079 

679.0 

6.21 

6.39 

21  51.8 

23 

15  58  37.23 

13.777 

19    0    0.0 

43.U 

0.140  2288 

671.8 

6.18 

6.36 

21  52.9 

24 

16    3  44.44 

13.834 

19  16  35.5 

40.83 

0.141  8323 

664.5 

6.16 

6.34 

21  54.1 

25 

16    8  52.78 

13.870 

19  32  39.7 

39.51 

0.143  4186 

667.4 

6.14 

6.32 

21  55.3 

26 

16  14    2.22 

+13.910 

-19  48  12.0 

-38.17 

0.144  9879 

+«60.3 

6.12 

6.30 

21  56.5 

27 

16  19  12.74 

12J961 

20    3  11.7 

36.80 

0.146  5403 

643.4 

6.09 

6.27 

21  57.8 

28 

16  24  24.33 

13.006 

20  17  38.2 

35.40 

0.148  0762 

636.6 

6.07 

6.25 

21  59.1 

29 

16  29  36.95 

13.047 

20  31  30.7 

33.98 

0.149  5957 

639.8 

6.05 

6.23 

22    0.4 

30 

16  34  50.58 

13.068 

20  44  48.8 

33.53 

0.151  0992 

633.1 

6.03 

6.21 

22    1.7 

\         '' 

16  40    5.19 

+13.138 

-20  57  31.8 

-31.05 

0.152  5868 

+616.6 

6.01 

6.19 

22    3.0 

32 

16  45  20.74 

+13.107 

-21    9  39.0 

-39.56 

0.154  0588 

+610.3 

5.99 

6.17 

22    4.3 
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I 


Dftta. 

HeUoceatric 

I/ongitade, 

Mean  Eqafnoz 

of  Date. 

Var.per 
Day. 

R«diictiim 
toOrbtt. 

HeUooentiic 
Latitude. 

Var.per 
Day. 

Lofooithmof 
Radius  Vector. 

Var.per 
Day. 

•     /       // 

•      t       n 

/       // 

•     /      // 

/     // 

■ 

Jan.         1 

346  23  20.2 

1  35  14.4 

+0    3.4 

-3  23  37.3 

-0    3.2 

9.861  7336 

-473 

3 

348  33  51.5 

1  35  16.0 

-0  16.6 

3  23  24.9 

40  15.6 

9.8616353 

509 

5 

351  44  28.0 

1  35  19.5 

0  36.5 

3  22  35.1 

0  34.3 

9.8615300 

544 

7 

354  55    9.8 

1  35  22.2 

0  55.9 

3  21     7.9 

0  52.9 

9.861  4178 

577 

9 

358    5  57.0 

1  35  25.0 

1  14.6 

3  19    3.6 

1  11.4 

9.861  2992 

609 

11 

1  16  49.7 

1  35  27.8 

-1  32.4 

-3  16  22.6 

•fl  39.7 

9.861 1744 

-699 

13 

4  27  48.0 

1  35  30.6 

1  49.1 

3  13    5.2 

1  47.7 

9.8610438 

66ft 

15 

7  38  52.0 

1  35  33.4 

2    4.4 

3    9  12.0 

3    5.4 

9.860  9079 

692 

17 

10  60    1.7 

1  35  36.3 

2  18.2 

3    4  43.6 

3  32.8 

9.860  7671 

ns 

19 

14    1  17.3 

1  35  39.3 

2  30.3 

2  59  40.8 

2  39.8 

9.860  6218 

737 

21 

17  12  38.8 

1  35  42.3 

-2  40.6 

-2  54    4.5 

+2  56.4 

9.860  4723 

-757 

23 

20  24    6.3 

1  35  45.3 

2  48.9 

2  47  55.6 

3  12.4 

9.860  3192 

774 

25 

23  35  39.9 

1  35  48.4 

2  55.1 

2  41  15.2 

3  27.9 

9.860  1630 

7S8 

27 

26  47  19.8 

1  35  51.5 

2  59.1 

2  34    4.5 

8  42.7 

9.860  0041 

800 

29 

29  59    5.9 

1  35  54.6 

3    0.9 

2  26  24.8 

3  56.9 

9.859  8430 

810 

31 

33  10  58.2 

1  35  57.8 

-3    0.5 

-2  18  17.5 

-M  10.4 

9.859  6802 

-«17 

Feb.        2 

36  22  57.0 

1  3d    1.0 

2  67.8 

2    9  43.9 

4  33.1 

9.859  6163 

822 

4 

39  35    2.3 

1  36    4.3 

2  62.9 

2    0  45.7 

4  35.0 

9.859  3516 

824 

6 

42  47  14.2 

1  86    7.6 

2  45.8 

1  51  24.4 

4  46.1 

9.859  1867 

824 

8 

46  69  32.7 

1  86  10.9 

2  36.6 

1  41  41.8 

4  56.3 

9.859  0222 

821 

10 

49  11  58.0 

1  36  14.3 

-2  25.5 

-1  31  39.7 

•K5    5.6 

9.858  8586 

-815 

12 

52  24  30.2 

1  36  17.8 

2  12.5 

1  21  19.9 

5  14.0 

9.868  6963 

807 

14 

66  37    9.3 

1  36  21.3 

1  57.9 

1  10  44.3 

5  31.4 

9.868  6359 

796 

16 

68  49  55.3 

1  36  24.8 

1  41.8 

0  59  55.0 

5  37.8 

9.858  3779 

783 

18 

62    2  48.4 

1  36  28.3 

1  24.4 

0  48  63.9 

5  83.2 

9.858  2227 

768 

20 

66  15  48.7 

1  36  31.9 

-1    5.9 

-0  37  43.0 

•^5  87.5 

9.868  0710 

-749 

22 

68  28  56.1 

1  36  35.5 

0  46.5 

0  26  24.6 

5  40.7 

9.857  9232 

729 

24 

71  42  10.7 

1  36  39.1 

0  26.6 

0  15    0.7 

6  42.9 

9.867  7796 

706 

26 

74  55  32.5 

1  36  42.7 

-0    6.3 

-0    3  33.5 

5  44.1 

9.857  6408 

681 

28 

78    9    1.5 

1  36  46.3 

+0  14.1 

+0    7  54.9 

5  44.1 

9.867  6074 

653 

Mar.         1 

81  22  37.7 

1  36  49.9 

+0  34.3 

+0  19  22.1 

+5  42.9 

9.857  3797 

-634 

3 

84  36  20.9 

1  36  53.4 

0  54.1 

0  30  46.0 

5  40.7 

9.857  2680 

503 

5 

87  50  11.2 

1  36  56.9 

1  13.2 

0  42    4.4 

5  87.5 

9.867  1428 

559 

7 

91    4    8.4 

1  37    0.8 

1  31.4 

0  53  15.2 

5  83.1 

9.867  0345 

534 

9 

94  18  12.4 

1  87    8.6 

1  48.4 

1    4  16.1 

5  27.6 

9.856  9334 

487 

11 

97  32  23.0 

1  87    6.9 

+2    4.1 

+1  16    5.0 

+5  21.1 

9.856  8398 

-449 

13 

100  46  40.0 

1  37  10.0 

2  18.1 

1  26  39.8 

5  13.5 

9.866  7641 

406 

15 

104    1     3.1 

1  37  13.0 

2  30.5 

1  36  68.4 

5    4.9 

9.866  6766 

367 

17 

107  15  32.1 

1  37  15.9 

2  40.9 

1  46  58.8 

4  55.3 

9.856  6076 

324 

19 

110  30    6.6 

1  37  18.6 

2  49.2 

1  55  39.1 

4  44.8 

9.856  5470 

281 

21 

113  44  46.3 

1  37  21.1 

+2  55.4 

+2    4  57.3 

+4  33.3 

9.856  4953 

-336 

23 

116  59  30.9 

1  37  23.4 

2  59.4 

2  13  51.6 

4  20.9 

9.856  4526 

191 

25 

120  14  19.8 

1  87  25.4 

3    1.0 

2  22  20.2 

4     7.6 

9.856  4191 

145 

27 

123  29  12.5 

1  37  27.2 

3    0.3 

2  30  21.5 

8  63.5 

9.866  3948 

98 

29 

126  44    8.6 

1  37  28.8 

2  67.3 

2  37  53.9 

8  88.7 

9.866  3798 

52 

31 

129  59    7.6 

1  37  30.1 

+2  52.0 

+2  44  55.9 

+3  23.3 

9.866  3742 

-    4 

Apr.         2 

133  14    8.8 

1  37  31.0 

+2  44.5 

+2  51  26.1 

•^3    6.9 

9.866  3781 

•1-  43 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

HeUocentric 

Loi]^tu4e, 

Mean  Equinox 

of  Date. 

Var.  per 
Day. 

Reduction 
to  Orbit 

HeUocentric 
Latitude. 

Var.  per 
Day. 

Lomrittini  of 
Radiufl  Vector. 

Var.  per 

D»y. 

•     /       // 

9         t          It 

/       11 

•    /      // 

/     // 

Apr.         2 

133  14    8.8 

1  37  81.0 

+2  44.5 

+2  51  26.1 

■kZ    6.9 

9.856  3781 

+  43 

4 

136  29  11.6 

1  37  81.7 

2  34.9 

2  57  23.2 

2  50.1 

9.856  3914 

90 

6 

139  44  15.5 

1  37  82.1 

2  23.3 

3    2  46.1 

2  32.7 

9.856  4140 

136 

8 

142  59  19.8 

1  37  32.1 

2    9.9 

3    7  33.8 

2  14.9 

9.856  4459 

182 

10 

146  14  23.8 

1  37  81.8 

1  54.8 

3  11  45.3 

1  56.5 

9.856  4869 

228 

12 

149  29  26.8 

1  37  81.1 

+1  38.2 

+3  15  19.7 

+1  37.8 

9.856  5370 

+273 

14 

152  44  28.1 

1  37  30.1 

1  20.4 

3  18  16.5 

1  18.9 

9.856  5959 

317 

16 

155  59  27.1 

1  37  28.7 

1    1.5 

3  20  35.1 

0  50.6 

9.856  6686 

360 

18 

159  14  23.0 

1  87  27.0 

0  41.8 

3  22  15.0 

0  40.2 

9.856  7397 

401 

20 

162  29  15.1 

1  37  24.9 

0  21.7 

3  23  15.9 

0  20.7 

9.856  8240 

442 

22 

165  44    2.7 

1  37  22.5 

+0    1.3 

+3  23  37.8 

+0     1.2 

9.856  9163 

+481 

24 

168  58  45.2 

1  37  19.8 

-0  19.2 

3  23  20.6 

-0  18.4 

9.857  0162 

518 

26 

172  13  21.8 

1  37  16.8 

0  39.4 

3  22  24.4 

0  37.8 

9.857  1234 

553 

28 

175  27  52.0 

1  37  13.4 

0  59.1 

3  20  49.4 

0  57.1 

9.857  2375 

587 

30 

178  42  15.2 

1  37    9.7 

1  18.0 

3  18  36.0 

1  16.2 

9.857  3582 

619 

May         2 

181  56  30.7 

I  37    5.7 

-1  35.9 

+3  15  44.8 

-1  34.9 

9.857  4851 

+649 

4 

185  10  38.0 

1  37     1.5 

1  52.6 

3  12  16.3 

1  53.4 

9.857  6178 

677 

6 

188  24  36.6 

1  36  57.1 

2    7.8 

3    8  11.2 

2  11.5 

9.857  7559 

703 

8 

191  38  26.1 

1  36  52.4 

2  21.4 

3    3  30.4 

2  29.1 

9.857  8988 

726 

10 

194  52    6.0 

1  36  47.5 

2  33.2 

2  58  15.0 

2  46.2 

9.858  0462 

747 

12 

198    5  86.0 

1  36  42.4 

-2  43J 

+2  52  26.0 

-3    2.7 

9.858  1976 

+766 

14 

201  18  55.7 

1  36  37.2 

2  50.9 

2  46    4.6 

3  18.6 

9.858  3524 

782 

16 

204  32    4.9 

1  36  31.9 

2  56.5 

2  39  12.0 

8  83.9 

9.858  5102 

796 

18 

207  45    3.4 

1  36  26.5 

2  59.9 

2  31  49.6 

8  48.4 

9.858  6705 

807 

20 

210  57  51.1 

1  36  21.1 

3    1.0 

2  23  58.9 

4     2.1 

9.858  8328 

816 

22 

214  10  27.8 

1  86  15.6 

-2  59.9 

+2  15  41.5 

-4  15.1 

9.858  9966 

+822 

24 

217  22  53.5 

1  86  10.1 

2  56.5 

2    6  59.0 

4  27.2 

9.859  1613 

825 

26 

220  35    8.2 

1  36    4.6 

2  50.9 

1  57  53.1 

4  88.5 

9.859  3264 

826 

28 

223  47  12.1 

1  35  59.2 

2  43.2 

1  48  25.5 

4  48.9 

9.859  4915 

824 

30 

226  59    5.2 

1  85  53.9 

2  33.4 

1  38  38.1 

4  58.4 

9.859  6560 

820 

June       1 

230  10  47.7 

1  35  48.6 

-2  21.7 

+1  28  32.7 

-5    6.9 

9.859  8193 

+813 

8 

233  22  19.8 

1  35  43.5 

2    8.3 

1  18  11.3 

5  14.4 

9.859  9810 

804 

5 

236  33  41.8 

1  35  38.5 

1  53.3 

1    7  35.8 

5  20.9 

9.860  1407 

792 

7 

239  44  54.0 

1  35  33.7 

1  37.0 

0  56  48.3 

5  26.4 

9.860  2978 

778 

9 

242  55  56.8 

1  35  29.1 

1  19.4 

0  45  50.7 

5  81U) 

9.860  4517 

761 

11 

246    6  50.6 

1  35  24.7 

-1    0.9 

+0  34  45.0 

-^  MA 

9.860  6021 

+742 

13 

249  17  35.9 

1  35  20.6 

0  41.6 

0  23  33.4 

5  37.0 

9.860  7485 

721 

15 

252  28  13.1 

1  85  16.7 

0  21.8 

0  12  17.9 

5  88.4 

9.860  8905 

698 

17 

255  38  42.6 

1  85  13X) 

-0    1.8 

+0    1    0.5 

5  88.8 

9.861  0276 

672 

19 

258  49    5.1 

1  35    9.6 

+0  18.2 

-0  10  16.6 

5  88.2 

9.861 1593 

645 

21 

261  59  21.0 

1  35    6.5 

+0  38.0 

-0  21  31.4 

-5  86.5 

9.861  2854 

+616 

23 

265    9  30.9 

1  35    3.6 

0  57.4 

0  32  41.9 

5  83.8 

9.861  4055 

585 

25 

268  19  35.3 

1  85    1.0 

1  16.0 

0  43  46.0 

5  80.1 

9.861  5191 

551 

27 

271  29  34.9 

1  84  58.7 

1  33.7 

0  54  41.8 

5  25.4 

9.861  6259 

517 

29 

274  39  30.2 

1  84  56.7 

1  50.2 

1    5  27.3 

5  19.8 

9.861  7257 

481 

July         1 

277  49  21.8 

1  34  55.0 

+2    5.4 

-1  16    0.5 

-«  13.2 

9.861  8181 

+443 

3 

280  59  10.3 

1  34  53.6 

+2  19.0 

-1  26  19.5 

-5    5.6 

9.861  9028 

+404 
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FOR  GREENWICH  MEAN  NOON. 


Dftto. 

Heliooentrio 

Longitude, 

Mean  Equinox 

of  Date. 

Var.pw 
Day. 

Redoction 
to  Orbit 

HeUooentric 
Latitude. 

Var.  per 
Day. 

Lonrithmof 
RM^VeoCor. 

Vir.pcf 
Day. 

•    /       // 

•       t          $9 

t      // 

•    /      // 

/     // 

July        1 

277  49  21.8 

1  34  55.0 

+2    5.4 

-1  16    0.5 

-5  13.2 

9.861  8181 

•1443 

3 

280  59  10.3 

1  84  53.6 

2  19.0 

1  26  19.5 

5    5.6 

9.861  9028 

404 

5 

284    8  56.3 

1  34  53.5 

2  30.9 

1  36  22.5 

4  57.2 

9.861  9796 

364 

7 

287  18  40.3 

1  34  51.6 

2  41.0 

1  46    7.8 

4  47.0 

9.862  0483 

333 

9 

290  28  22.8 

1  34  51.0 

2  49.2 

1  55  33.5 

4  87.7 

9.862  1087 

381 

11 

293  38    4.4 

1  34  50.7 

+2  65.2 

-2    4  37.9 

-4  26.6 

9.8621605 

4338 

13 

296  47  45.7 

1  34  50.7 

2  59.2 

2  13  19.5 

4  14.8 

9.862  2037 

194 

15 

299  67  27.2 

1  34  50.0 

3    0.9 

2  21  36.7 

4    3.2 

9.862  2381 

ISO 

17 

303    7    9.3 

1  34  51.3 

3    0.5 

2  29  28.0 

3  48.0 

9.862  2636 

105 

19 

306  16  52.4 

1  34  51.0 

2  57.8 

2  36  51.9 

3  34.0 

9.862  2801 

eo 

21 

309  26  37.1 

1  34  52.8 

+2  53.0 

-2  43  47.2 

-3  20.8 

9.862  2876 

+  15 

23 

312  36  23.7 

1  34  53.9 

2  46.1 

2  50  12.6 

3    5.1 

9.862  2860 

-30 

25 

315  46  12.7 

1  34  55.2 

2  37.2 

2  56    7.0 

2  40.3 

9.862  2754 

76 

27 

318  56    4.4 

1  34  56.6 

2  26.4 

3    1  29.2 

3  82.0 

9.862  2557 

121 

29 

322    5  59.1 

1  34  58.2 

2  13.7 

3    6  18.3 

2  16.1 

9.862  2271 

1«5 

31 

325  15  57.2 

1  35    0.0 

+1  59.5 

-3  10  33.4 

-1  58.0 

9.862  1896 

-309 

Aug.        2 

328  25  59.0 

1  35    1.0 

1  43.7 

3  14  13.7 

1  41.3 

9.862  1434 

3S3 

4 

331  36    4.7 

1  35    3.0 

1  26.7 

3  17  18.5 

1  23.4 

9.862  0885 

396 

6 

334  46  14.5 

1  35    6.0 

1    8.7 

3  19  47.2 

1     5.2 

9.862  0252 

339 

8 

337  56  28.7 

1  35    8.2 

0  49.8 

3  21  39.4 

0  46.8 

9.861  9535 

379 

10 

341    6  47.5 

1  35  10.6 

+0  30.3 

-3  22  54.7 

-0  28.3 

9.861  8737 

-418 

12 

344  17  11.1 

1  35  13.0 

+0  10.4 

3  23  32.7 

-0    0.7 

9.861  7862 

457 

14 

347  27  39.6 

1  35  15.5 

-0    9.7 

3  23  33.3 

+6    0.0 

9.861  6910 

494 

16 

350  38  13.2 

1  35  18.1 

0  29.6 

3  22  56.5 

0  27.7 

9.8615885 

530 

18 

353  48  52.0 

1  35  20.7 

0  49.2 

3  21  42.4 

0  46.4 

9.861  4790 

564 

20 

356  59  36.2 

1  35  23.4 

-1    8.] 

-3  19  51.1 

•1-1     4.0 

9.861  3629 

-506 

22 

0  10  25.8 

1  35  26.2 

1  26.3 

3  17  22.8 

1  23.3 

9.8612405 

637 

24 

3  21  20.9 

1  35  20.0 

1  43.4 

3  14  18.1 

1  41.4 

9.861 1121 

656 

26 

6  32  21.7 

1  35  31.8 

1  59.2 

3  10  37.4 

1  50.2 

9.860  9781 

683 

28 

9  43  28.3 

1  35  34.7 

2  13.6 

3    6  21.3 

S  16.8 

9.860  8390 

707 

30 

12  54  40.7 

1  35  37.6 

-2  26.3 

-3    1  30.4 

+3  34.0 

9.860  6952 

-710 

Sept.        1 

16    5  59.0 

1  35  40.6 

2  37.2 

2  56    5.7 

8  50.7 

9.860  5470 

751 

3 

19  17  23.3 

1  35  43.6 

2  46.2 

2  50    8.1 

3    6.8 

9.860  3950 

769 

5 

22  28  53.6 

1  35  46.7 

2  63.2 

2  43  38.7 

3  22.4 

9.860  2396 

785 

7 

25  40  80.1 

1  35  40.8 

2  58.0 

2  36  38.6 

3  37.5 

9.860  0813 

798 

9 

28  52  12.8 

1  35  52.0 

-8    0.6 

-2  29    9.0 

+3  51.0 

9.859  9206 

-809 

11 

82    4    1.9 

1  35  56.1 

3    0.9 

2  21  11.2 

4     5.7 

9.859  7579 

817 

13 

35  15  57.4 

1  35  59.4 

2  59.0 

2  12  46.7 

4  18.7 

9.859  5938 

833 

15 

38  27  59.4 

1  36    2.7 

2  54.8 

2    3  57.0 

4  30.0 

9.859  4288 

837 

17 

41  40    8.0 

1  36    6.0 

2  48.5 

1  54  43.6 

4  42.3 

9.859  2633 

837 

19 

44  52  23.2 

1  36    0.3 

-2  40.1 

-1  45    8.4 

+4  52.8 

9.859  0980 

-835 

21 

48    4  45.2 

1  36  12.7 

2  29.6 

1  35  13.0 

5    3.5 

9.858  9333 

831 

23 

51  17  14.0 

1  36  16.1 

2  17.3 

1  24  59.2 

5  11.2 

9.858  7698 

814 

25 

54  29  49.8 

1  36  10.6 

2    3.2 

1  14  29.0 

5  18.0 

9.858  6079 

804 

27 

57  42  32.6 

1  36  23.1 

1  47.6 

1     3  44.3 

6  25.7 

9.858  4482 

703 

29 

60  55  22.5 

1  36  26.7 

-1  30.7 

-0  52  47.1 

+5  31.4 

9.858  2912 

-777 

Oct.         1 

64    8  19.5 

1  36  30.3 

-1  12.5 

-0  41  39.5 

+5  36.0 

9.858  1373 

-760 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

H«liocentric 

Lon^tude, 

Mean  Equinox 

of  Date. 

Var.  per 
Day. 

Reduction 
to  Orbit. 

Heliooentric 
Latitude. 

Var.  per 
Day. 

Loarlthm  of 
Radras  Vector. 

Var.  per 
Day. 

•     /       It 

•     1    It 

/       // 

•      /       // 

/     // 

Oct.          1 

64    8  19.5 

1  3«  80.8 

-1  12.5 

-0  41  39.5 

•Mi  36.0 

9.858  1373 

-780 

3 

67  21  23.7 

1  36  88.0 

0  53.4 

0  30  23.6 

5  30.7 

9.857  9871 

741 

5 

70  34  35.1 

1  36  37.5 

0  33.7 

0  19    1.4 

5  42.3 

9.857  8411 

710 

7 

73  47  53.8 

1  86  41.9 

-0  13.5 

-0    7  35.1 

5  43.8 

9.857  6997 

605 

9 

77    1  19.8 

1  36  44.8 

+0    6.9 

+0    3  53.1 

5  44.2 

9.857  5633 

600 

11 

80  14  53.0 

1  86  a.4 

+0  27.2 

+0  15  20.9 

•^5  43.5 

9.857  4324 

-640 

13 

83  28  33.3 

1  36  82.0 

0  47.2 

0  26  46.2 

5  41.6 

9.857  3075 

600 

15 

86  42  20.8 

1  36  86.5 

1    6.6 

0  38    6.7 

5  38.7 

9.857  1889 

677 

17 

89  56  15.3 

1  36  50.0 

1  25.1 

0  49  20.4 

5  34.8 

9.857  0770 

542 

19 

93  10  16.7 

1  87    2.4 

1  42.6 

1    0  25.0 

5  20.7 

9.856  9722 

505 

21 

96  24  24.8 

1  37    6.7 

+1  58.7 

+1  11  18.4 

•f-5  23.5 

9.856  8749 

-467 

23 

99  38  39.4 

1  37    8.9 

2  13.4 

1  21  58.4 

5  16.3 

9.856  7853 

428 

25 

102  53    0.3 

1  87  12.0 

2  26.4 

1  32  22.9 

5    8.0 

9.856  7037 

387 

27 

106    7  27.3 

1  37  14.9 

2  37.5 

1  42  29.9 

4  58.8 

9.856  6305 

345 

29 

109  22    0.0 

I  37  17.7 

2  46.5 

1  52  17.5 

4  48.6 

9.856  5657 

302 

31 

112  36  38.1 

1  37  90.3 

+2  53.5 

+2    1  43.6 

+4  37.4 

9.856  5098 

-267 

Nov.        2 

115  51  21.1 

1  37  22.7 

2  58.2 

2  10  46.5 

4  25.3 

9.856  4628 

212 

4 

119    6    8.7 

1  37  24.9 

3    0,7 

2  19  24.4 

4  12.4 

9.856  4249 

166 

6 

122  21    0.5 

1  37  96.8 

3    0.8 

2  27  35.5 

8  58.6 

9.856  3963 

120 

8 

125  35  55.9 

1  37  28.5 

2  58.6 

2  35  18.2 

3  44.0 

9.856  3770 

72 

10 

128  50  54.3 

1  37  20.9 

+2  54.1 

+2  42  31.0 

+8  28.7 

9.856  3671 

-  26 

12 

132    5  55.2 

1  87  31.0 

2  47.4 

2  49  12.6 

8  12.7 

9.856  3666 

+  21 

14 

135  20  58.1 

1  37  31.8 

2  38.5 

2  55  21.5 

2  56.1 

9.856  3755 

68 

16 

138  36    2.3 

1  37  32.3 

2  27.6 

3    0  56.6 

2  38.0 

9.856  3938 

115 

18 

141  51    7.1 

1  37  32.4 

2  14.8 

3    5  66.7 

2  21.2 

9.856  4215 

162 

20 

145    6  11.9 

1  37  89.2 

+2    0.2 

+3  10  21.0 

+2    3.0 

9.856  4584 

+208 

22 

148  21  16.0 

1  37  81.7 

1  44.2 

3  14    8.6 

1  44.4 

9.856  5045 

253 

24 

151  36  18.8 

1  37  30.9 

1  26.7 

3  17  18.7 

1  25.5 

9.856  5595 

297 

26 

154  51  19.5 

1  37  20.7 

1    8.2 

3  19  50.7 

1     6.4 

9.856  6233 

341 

28 

158    6  17.4 

1  87  28.1 

0  48.8 

3  21  44.2 

0  47.1 

9.856  6957 

383 

30 

161  21  11.8 

1  87  26.2 

+0  28.8 

+3  22  58.9 

+0  27.6 

9.856  7765 

+424 

Bee.       2 

164  36    2.0 

1  37  23.9 

+0    8.4 

3  23  34.5 

+0    8.0 

9.856  8653 

464 

4 

167  50  47.3 

1  37  21.3 

-0  12.1 

3  23  31.0 

-0  11.5 

9.856  9619 

502 

6 

171    5  27.0 

1  87  18.4 

0  32.4 

3  22  48.4 

0  31.0 

9.857  0660 

530 

8 

174  20    0.6 

1  37  15.1 

0  52.3 

3  21  27.0 

0  50.3 

9.857  1772 

573 

10 

177  34  27.3 

1  37  U.5 

-1  11.5 

+3  19  27.1 

-1     0.5 

9.857  2952 

+606 

12 

180  48  46.6 

1  87    7.7 

1  29.8 

3  16  49.0 

1  28.5 

9.857  4196 

637 

14 

184    2  57.9 

1  87    8.6 

1  46.9 

3  13  33.4 

1  47.1 

9.857  5500 

666 

16 

187  17    0.7 

1  86  50.2 

2    2.7 

3    9  41.0 

2    5.3 

9.857  6859 

693 

18 

190  30  54.6 

1  86  54.6 

2  16.9 

3    5  12.6 

2  28.0 

9.857  8270 

717 

20 

193  44  89.0 

1  86  40.8 

-2  29.3 

+3    0    9.2 

-2  40.3 

9.857  9727 

+730 

22 

196  58  13.6 

1  36  44.8 

2  39.9 

2  54  31.8 

2  57.0 

9.858 1226 

750 

24 

200  11  38.1 

1  36  80.6 

2  48.4 

2  48  21.5 

3  13.1 

9.858  2762 

777 

26 

203  24  52.2 

1  36  34.4 

2  54.8 

2  41  39.6 

3  28.6 

9.858  4331 

792 

28 

206  37  55.6 

1  36  20.0 

2  59.0 

2  34  27.5 

8  43.4 

9.858  5927 

801 

30 

209  50  48.2 

1  36  23.6 

-3    0.9 

+2  26  46.5 

-3  67.4 

9.858  7545 

+814 

32 

213    3  29.8 

1  36  18.1 

-3    0.5 

+2  18  38.2 

-4  10.7 

9.858  9181 

+821 

79790**— 1916 11 
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GREENWICH  MEAN  TIME. 


Date. 

Apparent 
Ascension. 

Var.  per 
Hour. 

Apparent 
Declination. 

Var.  per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.  per 
Hoar. 

Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Trvoaity 
Meridtan 

of 
Greeo- 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

wirh. 

h    m      8 

s 

O            /               ft 

$1 

It 

ft 

h     m 

Jan.       1 

10  12  48.01 

+0.073 

+14  50  16.4 

+  5.86 

9.916  9873 

-1501.2 

6.11 

10.66 

16  31.0 

2 

10  12  48.23 

-0.054 

14  52  45.3 

6.55 

9.913  3960 

1491.4 

6.16 

10.74 

15  27.0 

3 

10  12  45.41 

0.183 

14  66  30.9 

7.25 

9.909  8299 

1480.2 

6.22 

10.83 

15  23.0 

4 

10  12  39.50 

0.311 

14  68  33.3 

7.95 

9.906  2920 

1467.7 

6.27 

10.92 

15  18.9 

5 

10  12  30.48 

0.441 

15    1  52.3 

8.64 

9.902  7859 

1453.8 

6.32 

11.00 

16  14.8 

6 

10  12  18.32 

-0.572 

+15    6  28.0 

+  9.33 

9.899  3150 

-1438.4 

6.37 

11.09 

16  10.7 

7 

10  12    3.01 

0.704 

16    9  20.1 

10.01 

9.895  8828 

1421.5 

6.42 

11.18 

16    6.4 

8 

10  11  44.53 

0.836 

15  13  28.7 

10.70 

9.892  4931 

1403.1 

6.47 

11.27 

16    2.2 

9 

10  11  22.87 

0.969 

15  17  53.4 

11.37 

9.889  1493 

1383.2 

6.61 

11.36 

14  57.9 

10 

10  10  58.03 

1.101 

16  22  34.2 

12.03 

9.885  8550 

1361.8 

6.67 

11.44 

14  53.6 

11 

10  10  30.00 

-1.234 

+15  27  30.7 

+12.68 

9.882  6139 

-1338.8 

6.62 

11.53 

14  49.0 

12 

10    9  58.78 

1.367 

16  32  42.7 

13.32 

9.879  4298 

1314.3 

6.67 

11.62 

14  44.6 

13 

10    9  24.39 

1.499 

16  38    9.8 

13.94 

9.876  3064 

1288.2 

6.72 

11.70 

14  40.0 

14 

10    8  46.82 

1.631 

16  43  61.6 

14.55 

9.873  2477 

1260.5 

6.76 

11.78 

14  35.5 

16 

10    8    6.09 

1.763 

15  49  47.8 

16.14 

9.870  2676 

1231.1 

6.81 

11.86 

14  30.8 

16 

10    7  22.22 

-1.893 

+16  65  57.9 

+15.70 

9.867  3397 

-1200.1 

6.86 

11.96 

14  26.1 

17 

10    6  35.24 

2.022 

16    2  21.4 

16.25 

9.864  4984 

1167.4 

6.91 

12.03 

14  21.4 

18 

10    6  45.17 

2.150 

16    8  67.9 

16.78 

9.861  7376 

1133.0 

6.95 

12.11 

14  16.6 

19 

10    4  52.04 

2.2n 

16  16  46.7 

17.28 

9.859  0615 

1096.9 

6.99 

12.18 

14  11.8 

20 

10    3  55.90 

2.401 

16  22  47.3 

17.76 

9.856  4740 

1059.1 

7.03 

12.25 

14    6.9 

21 

10    2  56.79 

-2.624 

+16  29  59.1 

+18.21 

9.853  9793 

-1019.6 

7.07 

12.32 

14    1.9 

22 

10    1  54.78 

2.644 

16  37  21.4 

18.64 

9.851  6816 

978.4 

7.11 

12.39 

13  56.9 

23 

10    0  49.91 

2.761 

16  44  63.4 

19.02 

47.o49  JXrvo 

935.5 

7.15 

12.46 

13  51.9 

24 

9  59  42.26 

2.876 

16  62  34.4 

19.38 

9.847  0926 

890.9 

7.19 

12.52 

13  46.8 

25 

9  58  31.91 

2.986 

17    0  23.6 

19.71 

9.845  0096 

844.6 

7.22 

12.68 

13  41.7 

26 

9  57  18.94 

-3.093 

+17    8  20.2 

+20.00 

9.843  0396 

-  796.7 

7.25 

12.64 

13  36.6 

27 

9  56    3.44 

3.197 

17  16  23.1 

20.24 

9.841 1866 

747.2 

7.28 

12.69 

13  31.3 

28 

9  54  45.51 

3.296 

17  24  31.5 

20.45 

9.839  4644 

696.0 

7.31 

12.74 

13  26.1 

29 

9  53  25.27 

3.390 

17  32  44.4 

20.62 

9.837  8468 

643.4 

7.34 

12.79 

13  20.8 

30 

9  52    2.84 

3.479 

17  41    0.8 

20.74 

9.836  3672 

589.4 

7.36 

12.83 

13  15.5 

31 

9  50  38.35 

-3.561 

+17  49  19.5 

+20.82 

9.836  0189 

-  534.0 

7.39 

12.87 

13  10.1 

Feb.      1 

9  49  11.95 

3.638 

17  67  39.6 

20.85 

9.833  8051 

4n.3 

7.41 

12.91 

13    4.8 

2 

9  47  43.79 

3.708 

18    6  69.8 

20.83 

9.832  7287 

419.5 

7.43 

12.94 

12  59.3 

3 

9  46  14.03 

8.771 

18  14  19.1 

20.77 

9.831  7921 

360.8 

7.44 

12.97 

12  53.9 

4 

9  44  42.86 

8.827 

18  22  36.3 

20.66 

9.830  9974 

301.2 

7.46 

12.99 

12  48.5 

5 

9  43  10.41 

-3.876 

+18  30  60.3 

+20.50 

9.830  3470 

-  240.8 

7.47 

13.01 

12  43.0 

6 

9  41  36.90 

8.916 

18  39    0.0 

20.30 

9.829  8418 

180.1 

7.48 

13.03 

12  37.5 

7 

9  40    2.50 

3.949 

18  47    4.2 

20.05 

9.829  4829 

119.0 

7.48 

13.03 

12  32.0 

8 

9  38  27.40 

3.974 

18  65    2.0 

19.76 

9.829  2709 

-    57.6 

7.48 

13.03 

12  26.5 

9 

9  36  51.79 

8.992 

19    2  62.2 

19.42 

9.829  2063 

+      3.8 

7.48 

13.04 

12  21.0 

10 

9  35  15.86 

-4.001 

+19  10  34.0 

+19.05 

9.829  2889 

+    65.1 

7.48 

13.04 

12  15.5 

11 

9  33  39.78 

4.003 

19  18    6.3 

18.64 

9.829  6186 

126.2 

7.48 

13.03 

12    9.9 

12 

9  32    3.76 

8.997 

19  26  28.4 

18.20 

9.829  8944 

187.0 

7.47 

13.02 

12    4.4 

13 

9  30  27.99 

8.983 

19  32  39.4 

17.72 

9.830  4157 

247.3 

7.47 

13.01 

11  58.9 

14 

9  28  52.64 

3.961 

19  39  38.6 

17.21 

9.831  0809 

807.0 

7.46 

12.99 

11  53.4 

16 

9  27  17.90 

-3.932 

+19  46  25.3 

+16.67 

9.831  8886 

+  865.9 

7.44 

12.96 

11  47.9 

16 

9  25  43.94 

-3.896 

+19  52  58.8 

+16.11 

9.832  8367 

+  424.1 

7.42 

12.98 

11  42.4 
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GREENWICH  MEAN  TIME. 


Date. 

^ws?* 

Vv.per 
Hour. 

Apporflnt 
DeclIiiAtioD. 

Var.p€r 
Hour. 

Lomrithmof 

Distance 
from  Earth. 

Var.per 
Hour. 

8«ml- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Tranalt, 

Meridian 

of 

Green- 

JVoow. 

Noon, 

Nwm, 

Noon, 

Noon, 

Noon, 

Noon. 

Noon. 

wich. 

h   m      8 

8 

•      t        n 

11 

II 

/' 

h     m 

Feb.    16 

9  25  43.94 

--3.896 

+19  62  68.8 

+16.11 

9.832  8367 

+  424.1 

7.42 

12.93 

11  42.4 

17 

9  24  10.94 

3.853 

19  59  18.6 

15.53 

9.833  9234 

481.3 

7.40 

12.90 

11  37.0 

18 

9  22  39.07 

8.802 

20    6  24.1 

14.92 

9.835  1462 

537.6 

7.38 

12.86 

11  31.5 

19 

9  21    8.50 

8.746 

20  11  14.8 

14.30 

9.836  6027 

592.7 

7.36 

12.82 

11  26.1 

20 

9  19  39.38 

3.681 

20  16  60.3 

13.66 

9.837  9901 

646.6 

7.33 

12.78 

11  20.7 

21 

9  18  11.87 

-S.6U 

+20  22  10.2 

+13.00 

9.839  6056 

+  699.4 

7.31 

12.74 

11  15.3 

22 

9  16  46.12 

3.535 

20  27  14.2 

12.33 

9.841  3460 

750.8 

7.28 

12.69 

11  10.0 

23 

9  15  22.26 

8.452 

20  32    2.0 

11.65 

9.843  2083 

800.9 

7.25 

12.63 

11    4.7 

24 

9  14    0.44 

3.365 

20  36  33.4 

10.97 

9.845  1891 

849.6 

7.22 

12.57 

10  69.4 

25 

9  12  40.78 

3.272 

20  40  48.3 

10.27 

9.847  2848 

896.7 

7.18 

12.51 

10  64.2 

26 

9  11  23.41 

-3.174 

+20  44  46.5 

+  9.67 

9.849  4920 

+  942.4 

7.14 

12.45 

10  49.0 

27 

9  10    8.45 

3.072 

20  48  27.9 

8.87 

9.851  8069 

986.6 

7.10 

12.38 

10  43.8 

28 

9    8  56.01 

2.964 

20  51  52.4 

8.17 

9.854  2258 

1029.0 

7.06 

12.31 

10  38.7 

29 

9    7  46.19 

2.853 

20  55    0.0 

7.46 

9.856  7450 

1060.9 

7.02 

12.24 

10  33.7 

Mar.      1 

9    6  39.10 

2.737 

20  57  50.7 

6.76 

9.859  3601 

1109.0 

6.98 

12.17 

10  28.6 

2 

9    5  34.83 

-2.618 

+21    0  24.4 

+  6.05 

9.862  0670 

+1146.4 

6.94 

12.10 

10  23.7 

3 

9    4  33.47 

2.495 

21    2  41.3 

5.35 

9.864  8614 

1182.0 

6.90 

12.02 

10  18.7 

4 

9    3  35.08 

2.370 

21    4  41.4 

4.66 

9.867  7391 

1215.7 

6.85 

11.94 

10  13.9 

5 

9    2  39.74 

2.242 

21    6  24.9 

3.97 

9.870  6956 

1247.7 

6.80 

11.85 

10    9.0 

6 

9    1  47.48 

2.112 

21    7  52.0 

3.29 

9.873  7266 

1277.8 

6.75 

11.77 

10    4.3 

7 

9    0  58.37 

-1.980 

+21    9    2.8 

+  2.62 

9.876  8278 

+1306.1 

6.70 

11.68 

9  59.6 

8 

9    0  12.44 

1.847 

21    9  57.7 

1.96 

9.879  9947 

1332.7 

6.66 

11.60 

9  64.9 

9 

8  59  29,71 

1.714 

21  10  36.9 

1.31 

9.883  2233 

1357.5 

6.61 

11.51 

9  60.2 

10 

8  58  50.20 

1.579 

21  11    0.7 

0.67 

9.886  5095 

1380.7 

6.56 

11.43 

9  45.7 

11 

8  58  13.93 

1.444 

21  11    9.2 

+  0.04 

9.889  8492 

1402.1 

6.61 

11.34 

9  41.2 

12 

8  57  40.90 

-1.309 

+21  11    2.9 

-  0.57 

9.893  2385 

+1422.0 

6.46 

11.25 

9  36.7 

13 

8  57  11.10 

1.174 

21  10  42.1 

1.17 

9.896  6736 

1440.3 

6.41 

11.16 

9  32.3 

14 

8  56  44.54 

1.040 

21  10    7.0 

1.76 

9.9001506 

1457.1 

6.35 

11.07 

9  28.0 

15 

8  56  21.19 

0.906 

21    9  17.9 

2.33 

9.903  6663 

1472.4 

6.30 

10.98 

9  23.7 

16 

8  56    1.04 

0.773 

21    8  15.2 

2.80 

9.907  2170 

1486.8 

6.25 

10.90 

9  19.4 

17 

8  55  44.06 

-0.642 

+21    6  69.1 

-3.44 

9.910  7995 

+1498.9 

6.20 

10.81 

9  15.2 

18 

8  55  30.23 

0.511 

21    6  30.0 

3.98 

9.914  4109 

1510.8 

6.15 

10.72 

9  11.1 

19 

8  55  19.51 

0.382 

21    3  48.2 

4.50 

9.918  0480 

1620.6 

6.10 

10.63 

9    7.0 

20 

8  55  11.88 

0.254 

21    1  64.0 

5.01 

9.921  7082 

1529.6 

6.05 

10.54 

9    3.0 

21 

8  56    7.29 

0.128 

20  59  47.6 

5.62 

9.926  3889 

1637.6 

6.00 

10.46 

8  59.0 

22 

8  56    5.71 

-0.004 

+20  57  29.3 

-  6.01 

9.929  0876 

+1544.6 

5.96 

10.36 

8  65.0 

23 

8  56    7.11 

40.120 

20  54  59.4 

6.49 

9.932  8016 

1550.5 

5.90 

10.27 

8  61.1 

24 

8  56  11.44 

0.241 

20  52  18.1 

6.96 

9.936  6290 

1555.5 

6.85 

10.19 

8  47.3 

25 

8  56  18.66 

0.361 

20  49  25.6 

7.42 

9.940  2675 

1659.7 

5.80 

10.10 

8  43.5 

26 

8  56  28.74 

0.479 

20  46  22.1 

7.87 

9.944  0150 

1663.0 

5.76 

10.02 

8  39,7 

27 

8  56  41.62 

+0.595 

+20  43    7.8 

-8.32 

9.947  7694 

+1665.6 

5.70 

9.93 

8  36.0 

28 

8  56  67.28 

0.710 

20  39  42.8 

8.76 

9.951  6290 

1667.2 

5.66 

9.84 

8  32.4 

29 

8  56  16.68 

0.823 

20  36    7.2 

9.20 

9.955  2916 

1568.1 

5.60 

9.76 

8  28.8 

30 

8  56  36.76 

0.934 

20  32  21.4 

9.62 

9.959  0556 

1568.3 

6.56 

9.67 

8  26.2 

31 

8  57    0.48 

1.043 

20  28  26.4 

10.04 

9.962  8187 

1567.6 

6.60 

9.59 

8  21.7 

Apr.     1 

8  67  26.81 

+1.151 

+20  24  19.4 

-10.46 

9.966  5796 

+1666.3 

6.46 

9.51 

8  18.2 

2 

8  67  66.70 

+1.2S6 

+20  20    3.6 

-10.86 

9.970  3366 

+1664.3 

6.41 

9.43 

8  14.8 
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GREENWICH  MEAN  TIME. 


Date. 

Apparent 
AfloeiuioQ. 

Var.  per 
Hour. 

Apparent 
DecUnatioQ. 

Var.  per 
Hour. 

Logarithm  of 

Dlataoce 
from  Earth. 

Var.  per 
Hour. 

Semi, 
diam- 
eter. 

Hot. 
Paral- 

lAX. 

Transit, 

Meridiao 

o( 

QreflD- 

Jfoon. 

Noon, 

Noon. 

Noon. 

Nocfo. 

Nvon. 

Noon. 

Noon, 

wich. 

h   m      • 

8 

•       t          n 

n 

91 

n 

h     m 

Apr. 

1 

8  57  26.81 

+1.151 

+20  24  19.4 

-10.45 

9.966  5796 

+1566.8 

5.46 

9.51 

8  18i 

2 

8  57  55.70 

1.260 

20  20    3.6 

10.86 

9.970  3365 

1564.3 

5.41 

9.43 

8  14.8 

3 

8  58  27.09 

1.360 

20  15  38.0 

11.26 

9.974  0876 

1561.5 

5.37 

9.35 

8  11.4 

4 

8  59    0.94 

1.461 

20  11    2.9 

11.66 

9.977  8314 

1558.2 

5.32 

9.27 

8    8.0 

5 

8  59  37.20 

1.560 

20    6  18.3 

12.05 

9.981  5664 

1554.2 

5.28 

9.19 

8    4.7 

6 

9    0  15.81 

+1.657 

+20    1  24.5 

-12.48 

9.985  2912 

+1540.7 

5.23 

9.11 

8    1.4 

7 

9    0  56.74 

1.752 

19  56  21.5 

12.81 

9.989  0046 

1544.7 

5.18 

9.03 

7  58i 

8 

9    1  39.91 

1.845 

19  51    9.6 

13.18 

9.992  7053 

1530.2 

5.14 

8.96 

7  55.0 

9 

9    2  25.29 

1.036 

19  45  48.9 

13.55 

9.996  3923 

1533.2 

5.10 

8.88 

7  51.8 

10 

9    8  12.82 

2.024 

19  40  19.4 

13.01 

0.000  0645 

1526.8 

5.05 

8.80 

7  48.7 

11 

9    4    2.44 

+2.110 

+19  34  41.4 

-14.26 

0.003  7208 

+1520.0 

5.01 

8.72 

7  45.6 

n 

9    4  54.10 

2.195 

19  28  54.9 

14.61 

0.007  3604 

1512.0 

4.97 

8.65 

7  42.5 

13 

9    5  47.76 

2.276 

19  23    0.1 

14.06 

0.010  9825 

1505.5 

4.92 

8.58 

7  39.5 

14 

9    6  43.35 

2.356 

19  16  57.0 

15.30 

0.014  5864 

1407.7 

4.88 

8.51 

7  36.5 

15 

9    7  40.83 

2.434 

19  10  45.8 

15.03 

0.018  1714 

1480.7 

4.84 

8.44 

7  33.5 

16 

9    8  40.14 

+2.600 

+19    4  26.7 

-15.06 

0.021  7370 

+1481.6 

4.80 

8.37 

7  30.6 

17 

9    9  41.25 

2.583 

18  57  59.7 

16.20 

0.025  2827 

1473.2 

4.76 

8.30 

7  27.7 

18 

9  10  44.10 

2.654 

18  51  24.9 

16.61 

0.028  8081 

1464.6 

4.72 

8.23 

7  24.8 

19 

9  11  48.64 

2.724 

18  44  42.4 

16.03 

0.032  3128 

1456.0 

4.68 

8.16 

7  21.9 

20 

9  12  54.85 

2.703 

18  37  52.2 

17.25 

0.035  7966 

1447.2 

4.64 

8.10 

7  19.1 

21 

9  14    2.67 

+2.850 

+18  30  54.4 

-17.57 

0.039  2592 

+1438.3 

4.61 

8.03 

7  16.3 

22 

9  15  12.06 

2.024 

18  23  48.9 

17.88 

0.042  7003 

1420.3 

4.57 

7.97 

7  13.5 

23 

9  16  22.99 

2.087 

18  16  36.0 

18.10 

0.046  1197 

1420.2 

4.54 

7.91 

7  10.8 

24 

9  17  35.43 

3.040 

18    9  15.6 

18.51 

0.049  5171 

1411.0 

4.51 

7.85 

7    8.1 

25 

9  18  49.34 

3.110 

18    1  47.7 

18.82 

0.052  8924 

1401.7 

4.47 

7.79 

7    5.4 

26 

9  20    4.69 

+3.160 

+17  54  12.4 

-10.12 

0.056  2452 

+1302.3 

4.44 

7.73 

7    2.7 

27 

9  21  21.44 

3.227 

17  46  29.7 

10.43 

0.059  5752 

1382.7 

4.40 

7.67 

7    0.0 

28 

9  22  39.56 

3.283 

17  38  39.6 

10.74 

0.062  8821 

1373.0 

4.37 

7.61 

6  57.4 

29 

9  23  59.03 

3.330 

17  30  42.2 

20.04 

0.066  1657 

1363.3 

4.33 

7.55 

6  54.8 

30 

9  25  19.81 

3.302 

17  22  37.5 

20.35 

0.069  4258 

1353.4 

4.30 

7.50 

6  52.2 

May 

1 

9  26  41.86 

+3.445 

+17  14  25.5 

-20.65 

0.072  6619 

+1343.4 

4.27 

7.44 

6  49.7 

2 

9  28    5.15 

3.496 

17    6    6.3 

20.95 

0.075  8740 

1333.3 

4.24 

7.39 

6  47.1 

3 

9  29  29.66 

3.546 

16  57  39.9 

21.25 

0.079  0617 

1323.1 

4.21 

7.34 

6  44.6 

4 

9  30  55.35 

3.595 

16  49    6.4 

21.54 

0.082  2250 

1312.0 

4.18 

7.29 

6  42.1 

5 

9  32  22.19 

'    3.642 

16  40  25.9 

21.83 

0.085  3635 

1302.5 

4.15 

7.23 

6  39.6 

6 

9  33  50.14 

+3.688 

+16  31  38.4 

-22.12 

0.088  4772 

+1202.2 

4.12 

7.18 

6  37.1 

7 

9  35  19.19 

3.732 

16  22  43.9 

22.42 

0.091  5660 

1281.8 

4.09 

7.13 

6  34.7 

8 

9  36  49.29 

3.776 

16  13  42.5 

22.70 

0.094  6297 

1271.3 

4.06 

7.08 

6  32.2 

9 

9  38  20.43 

3.818 

16    4  34.3 

22.98 

0.097  6683 

1260.0 

4.04 

7.03 

6  29.8 

10 

9  39  52.56 

3.850 

15  55  19.4 

23.26 

0.100  6818 

1250.4 

4.01 

6.98 

6  27.4 

11 

9  41  25,66 

+3.800 

+15  45  57.8 

-23.54 

0.103  6702 

+1230.0 

3.98 

6.93 

6  25.0 

12 

9  42  59.70 

3.038 

15  36  29.5 

23.82 

0.106  6334 

1220.5 

3.95 

6.88 

6  22.7 

13 

9  44  34.66 

3.075 

15  26  54.6 

24.00 

0.109  5717 

1210.1 

3.92 

6.83 

6  20.3 

14 

9  46  10.51 

4.012 

15  17  13.3 

24.36 

0.112  4850 

1208.7 

3.90 

6.79 

6  18.0 

15 

9  47  47.22 

4.047 

15    7  25.5 

24.62 

0.115  3734 

1108.3 

3.87 

d.75 

6  15.7 

16 

9  49  24.76 

+4.082 

+14  57  31.3 

-24.80 

0.118  2371 

+1188.1 

3.85 

6.70 

6  13.4 

17 

9  51    3.13 

+4.115 

+14  47  30.7 

-25.15 

0.121  0763 

+1177.0 

3.82 

6.65 

6  11.1 
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GREENWICH  MEAN  TIME. 


Dite. 

^wssr* 

Var.pcr 
Hoifr. 

Apparent 
DeounaUon. 

Var.p«r 
Hour. 

LorarithmoT 

Distance 
from  Earth. 

Var.per 
Hour. 

Semi- 

<liani> 

et«r. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

Nwm. 

xfoon* 

Noon. 

Noon, 

JVoon. 

JVoon. 

Noon, 

Noon. 

wich. 

h    m      8 

8 

•     t       tt 

n 

II 

It 

h     m 

Miy    17 

9  51     3.13 

•f4.115 

+14  47  30.7 

-25.15 

0.121  0763 

+1177.9 

3.82 

6.65 

6  11.1 

18 

9  52  42.28 

4.148 

14  37  23.9 

25.41 

0.123  8913 

1167.9 

8.79 

6.61 

6    8.8 

19 

9  54  22.21 

4.180 

14  27  10.8 

25.67 

0.126  6823 

1157.9 

3.77 

6.57 

6    6.5 

20 

9  56    2.89 

4.310 

14  16  5f  .5 

25.93 

0.129  4494 

1148.0 

3.75 

6.53 

6    4.2 

21 

9  57  44.31 

4.241 

14    6  26.0 

26.19 

0.132  1928 

1138.2 

3.73 

6.49 

6    2.0 

22 

9  59  26.46 

•f4.271 

+13  55  54.4 

-26.45 

0.134  9127 

+1128.5 

3.70 

6.45 

5  59.8 

23 

10    1    9.32 

4.aoo 

13  45  16.6 

26.70 

0.137  6094 

1118.7 

3.68 

6.41 

5  57  .f; 

24 

10    2  52.87 

4jm 

13  34  32.8 

26.96 

0.140  2827 

1109.1 

3.66 

6.37 

5  55.3 

25 

10    4  37.11 

4.357 

13  23  42.7 

27.21 

0.142  9330 

1099.5 

3.63 

6.33 

5  53.1 

26 

10    6  2^.01 

4.385 

13  12  46.6 

27.46 

0.145  5601 

1068.8 

3.61 

6.29 

5  50.9 

27 

10    8    7.57 

-M.413 

+13    1  44.4 

-27.72 

0.148  1642 

+1060.3 

3.59 

6.25 

5  48.8 

28 

10    9  53.78 

4.438 

12  50  36.2 

27.97 

0.150  7454 

1070.7 

3.57 

6.22 

5  46.6 

29 

10  11  40.61 

4.464 

12  39  22.0 

28.21 

0.153  3036 

1061.1 

3.55 

6.18 

5  44.4 

30 

10  13  28.06 

4.490 

12  28    1.9 

28.46 

0.155  8389 

1061.6 

3.53 

6.15 

5  42.3 

31 

10  15  16.11 

4.515 

12  16  85.9 

28.70 

0.158  3513 

1042.1 

3.51 

6.11 

5  40.2 

Jane     1 

10  17    4.76 

+4.539 

+12    5    4.1 

-28.94 

0.160  8408 

+1082.6 

3.49 

6.08 

5  38.0 

2 

10  18  53.98 

4.562 

11  53  26.6 

29.18 

0.163  3076 

1023.1 

3.47 

6.04 

5  35.9 

3 

10  20  43.76 

4.586 

11  41  43.4 

29.42 

0.165  7516 

1013.6 

3.45 

6.01 

5  33.8 

4 

10  22  34.10 

4.609 

11  29  54.5 

29.65 

0.168  1730 

1004.2 

3.43 

5.97 

5  31.7 

5 

10  24  24.97 

4.631 

11  18    0.1 

29.88 

0.170  5719 

994.9 

3.41 

5.94 

5  29.6 

6 

10  26  16.37 

+4.652 

+11    6    0.2 

-30.11 

0.172  9484 

+  965.5 

3.39 

5.91 

5  27.5 

7 

10  28    8.28 

4.673 

10  53  54.9 

30.33 

0.175  3025 

976.2 

3.37 

5.88 

5  25.5 

8 

10  30    0.69 

4.694 

10  41  44.2 

30.55 

0.177  6344 

967.0 

3.35 

5.84 

5  23.4 

9 

10  31  53.58 

4.714 

10  29  28.3 

30.77 

0.179  9442 

967.8 

3.33 

5.81 

5  21.3 

10 

10  33  46.95 

4.733 

10  17    7.2 

30.99 

0.182  2321 

948.7 

3.32 

5.78 

5  19.3 

11 

10  35  40.78 

+4.752 

+10    4  41.0 

-31.20 

0.184  4983 

+  089.7 

3.30 

5.75 

5  17.3 

12 

10  37  35.06 

4.771 

9  52    9.7 

31.41 

0.186  7430 

980.8 

3.29 

5.72 

5  15.2 

13 

10  39  29.79 

4.790 

9  39  33.4 

31.61 

0.188  9663 

922.0 

3.27 

5.69 

5  13.2 

14 

10  41  24.96 

4J07 

9  26  52.3 

31.81 

0.191 1686 

9U.3 

3.25 

5.66 

5  11.2 

15 

10  43  20.55 

4.825 

9  14    6.3 

32.02 

0.193  3501 

904.7 

3.23 

5.63 

5    9.2 

16 

10  45  16.56 

+4.842 

+  91  15.5 

-32.21 

0.195  5111 

+  896.1 

3.21 

5.60 

5    7.2 

17 

10  47  12.98 

4.860 

8  48  20.0 

32.41 

0.197  6517 

887.7 

3.20 

5.58 

5    5.2 

18 

10  49    9.82 

4.876 

8  35  19.8 

32.60 

0.199  7723 

879.4 

3.19 

5.55 

5    3.2 

19 

10  51    7.05 

4.803 

8  22  15.0 

32.80 

0.201  8731 

871.2 

3.17 

5.53 

5    1.2 

20 

10  53    4.69 

4.910 

8    9    5.5 

32.99 

0.203  9543 

863.1 

3.16 

5.50 

4  59.2 

21 

10  55    2.72 

+4.926 

+  7  55  51.5 

-33.18 

0.206  0161 

+  855.0 

3.15 

5.48 

4  57.2 

22 

10  57    1.16 

4.943 

7  42  32.9 

33.37 

0.208  0585 

847.0 

3.13 

5.45 

4  55.3 

23 

10  58  59.99 

4.960 

7  29    9.8 

33.55 

0.210  0817 

839.0 

3.12 

5.43 

4  53.3 

24 

11    0  59.22 

4.976 

7  15  42.3 

33.74 

0.212  0857 

831.0 

3.10 

5.40 

4  51.4 

25 

11    2  58.84 

4.992 

7    2  10.5 

83.91 

0.214  0707 

823.1 

3.09 

5.38 

4  49.4 

26 

11    4  58.85 

+5.009 

+  6  48  34.4 

-34.09 

0.216  0368 

+  815.3 

3.07 

5.35 

4  47.5 

27 

11    6  59.25 

5.025 

6  34  54.1 

34.27 

0.217  9840 

807.4 

3.06 

5.33 

4  45.5 

28 

11    9    0.03 

5.040 

6  21    9.6 

34.44 

0.219  9125 

799.7 

3.04 

5.30 

4  43.6 

29 

11  11    1.19 

6J0M 

6    7  20.9 

34.61 

0.221  8224 

791.9 

3.03 

5.28 

4  41.7 

30 

11  13    2.72 

5.071 

5  53  28.3 

34.77 

0.223  7135 

784.1 

3.02 

5.26 

4  39.8 

%     1 

11  15    4.62 

+5.067 

+  5  39  31.7 

-34.94 

0.225  5861 

+  776.4 

3.01 

5.24 

4  37.9 

2 

11  17    6.90 

+5.103 

+  5  25  31.3 

-35.10 

0.227  4401 

+  768.6 

2.99 

5.21 

4  36.0 
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GREENWICH  MEAN  TIME. 


Date. 

Apparent 

lOpht 
Ascension. 

Var.per 
Hour. 

Apparent 
Decimation. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

No€n. 

Nixm. 

Noon, 

Noon. 

Noon. 

JVoon. 

Noon. 

JVoon. 

wich. 

h    m      8 

8 

«     t       tt 

n 

/t 

// 

h     m 

July      1 

11  15     4.62 

+5.087 

+5  39  31.7 

-34.94 

0.225  5861 

+776.4 

3.01 

5.24 

4  37.9 

2 

11  17     6.90 

5.103 

5  25  31.3 

35.10 

0.227  4401 

768.6 

2.99 

5.21 

4  36.0 

3 

11  19    9.55 

5.118 

5  11  27.1 

35.25 

0.229  2756 

761.0 

2.98 

5.19 

4  34.1 

4 

11  21  12.56 

5.133 

4  57  19.2 

35.40 

•0.2310927 

753.3 

2.07 

5.17 

4  32.2 

6 

11  23  15.93 

5.148 

4  43    7.7 

35.55 

0.232  8916 

745.8 

2.96 

5.15 

4  30.3 

6 

11  25  19.66 

+5.163 

-^4  28  52.7 

-35.70 

0.234  6724 

+738.2 

2.94 

5.13 

4  28.4 

7 

11  27  23.74 

5.177 

4  14  34.3 

35.84 

0.236  4352 

730.8 

2.93 

5.11 

4  26.6 

8 

11  29  28.17 

5.192 

4    0  12.5 

35.97 

0.238  1803 

723.4 

2.92 

5.09 

4  24.7 

9 

11  31  32.95 

5.206 

3  45  47.5 

36.11 

0.239  9076 

716.0 

2.91 

5.07 

4  22.8 

30 

11  33  38.08 

5.221 

3  31  19.4 

36.23 

0.241  6173 

708.8 

2.90 

5.05 

4  21.0 

11 

11  35  43.55 

+5.235 

+3  16  48.3 

-36.36 

0.243  3098 

+701.6 

2.89 

5.03 

4  19.1 

12 

11  37  49.36 

5.249 

3    2  14.2 

36.48 

0.244  9852 

694.5 

2.88 

5.01 

4  17.3 

13 

11  39  55.51 

5.263 

2  47  37.2 

36.60 

0.246  6437 

687.6 

2.86 

4.99 

4  15.5 

14 

11  42    2.00 

5.278 

2  32  57.4 

36,71 

0.248  2856 

680.7 

2.85 

4.97 

4  13.6 

15 

11  44    8.84 

5.292 

2  18  14.9 

36.83 

0.249  9110 

673.9 

2.84 

4.95 

4  11.8 

16 

11  46  16.02 

+5.306 

+2    3  29.7 

-36.94 

0.251  5203 

+667.2 

2.83 

4.93 

4  10.0 

17 

11  48  23.54 

5.321 

1  48  42.0 

37.04 

0.253  1135 

660.6 

2.82 

4.91 

4    8.2 

18 

11  50  31.41 

5.335 

1  33  51.8 

37.14 

0.254  6909 

664.0 

2.81 

4.89 

4    6.4 

19 

11  52  39.63 

5.350 

1  18  59.1 

37.25 

0.256  2527 

647.5 

2.80 

4.88 

4    4.6 

20 

11  54  48.22 

5.365 

1    4    3.9 

37.35 

0.257  7989 

641.0 

2.79 

4.86 

4    2.S 

21 

11  56  57.16 

+5.380 

+0  49    6.5 

-37.44 

0.259  3296 

+634.6 

2.78 

4.85 

4    1.0 

22 

11  59    6.47 

5.396 

0  34    6.8 

37.53 

0.260  8451 

628.2 

2.77 

4.83 

3  59.2 

23 

12    1  16.15 

5.411 

0  19    4.9 

37.62 

0.262  3452 

621.9 

2.76 

4.82 

3  57.4 

24 

12    3  26.20 

5.427 

+0    4    0.9 

37.71 

0.263  8302 

615.6 

2.75 

4.80 

3  55.6 

25 

12    5  36.63 

5.442 

-0  11    5.0 

37.79 

0.265  3000 

609.3 

2.74 

4.78 

3  53.9 

26 

12    7  47.43 

+5.458 

-0  26  12.8 

-37.86 

0.266  7547 

+603.0 

2.73 

4.7'5 

3  52.1 

27 

12    9  58.61 

5.474 

0  41  22.5 

37.94 

0.268  1944 

606.7 

2.72 

4.75 

3  50.4 

28 

12  12  10.18 

5.490 

0  56  33.9 

38.01 

0.269  6190 

600.5 

2.71 

4.73 

3  48.6 

29 

12  14  22.13 

5.506 

1  11  46.9 

38.07 

0.271  0288 

584.3 

2.71 

4.72 

3  46.9 

30 

12  16  34.47 

5.522 

1  27    1.4 

38.14 

0.272  4237 

678.1 

2.70 

4.70 

3  45.1 

31 

12  18  47.20 

+5.539 

-1  42  17.4 

-38.19 

0.273  8038 

+572.0 

2.69 

4.69 

3  43.4 

Aug.      1 

12  21    0.32 

5.555 

1  57  34.7 

38.25 

0.275  1692 

665.9 

2.68 

4.67 

3  41.7 

2 

12  23  13.84 

5.572 

2  12  53.2 

38.29 

0.276  5199 

669.8 

2.67 

4.66 

3  40.0 

3 

12  25  27.76 

5.588 

2  28  12.8 

38.34 

0.277  8561 

653.7 

2.66 

4.64 

3  38.3 

4 

12  27  42.07 

5.605 

2  43  33.3 

38.37 

0.279  1779 

547.7 

2.66 

4.63 

3  36.6 

5 

12  29  56.78 

+5.621 

-2  58  54.7 

-38.40 

0.280  4853 

+541.8 

2.65 

4.61 

3  34.9 

6 

12  32  11.89 

6.638 

3  14  16.8 

38.43 

0.281  7785 

535.9 

2.64 

4.60 

3  33.2 

7 

12  34  27.40 

5.655 

3  29  39.6 

38.46 

0.283  0575 

630.0 

2.63 

4.58 

3  31.5 

8 

12  36  43.31 

5.671 

3  45    2.8 

38.48 

0.284  3226 

524.2 

2.62 

4.57 

3  29.8 

9 

12  38  59.63 

5.689 

4    0  26.5 

38.49 

0.285  5738 

618.5 

2.62 

4.56 

3  28.2 

10 

12  41  16.36 

+5.706 

-4  15  50.5 

-38.50 

0.286  8115 

+512.9 

2.61 

4.55 

3  26.5 

11 

12  43  33.51 

5.723 

4  31  14.6 

38.51 

0.288  0357 

607.3 

2.60 

4.53 

3  24.8 

12 

12  45  51.07 

5.741 

4  46  38.8 

38.51 

0.289  2466 

601.8 

2.59 

4.52 

3  23.2 

13 

12  48    9.06 

5.758 

5    2    3.0 

38.61 

0.290  4445 

496.4 

2.59 

4.51 

3  21.6 

14 

12  50  27.47 

5.776 

5  17  27.1 

38.50 

0.291  6296 

491.2 

2.58 

4.49 

3  19.9 

15 

12  52  46.32 

+5.796 

-5  32  50.9 

-38.49 

0.292  8021 

+485.0 

2.57 

4.48 

3  18.3 

16 

12  55    5.61 

+6.813 

-5  48  14.5 

-38.47 

0.293  9620 

+480.7 

2.57 

4.47 

3  16.7 
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Date. 

Ascension. 

Var.  per 
Hour. 

Apparent 
Dedmation. 

Var.  per 
Hour. 

LoiEarithmof 

Distance 
from  Earth. 

Var.  per 
Hour. 

Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

Nam, 

Noon. 

Noon. 

Noon. 

Noon, 

Noon, 

Noon. 

Noon. 

wich. 

h    m      8 

s 

•     1      II 

II 

II 

II 

h      m 

Aug.    16 

12  55    5.61 

+5.813 

-  5  48  14.5 

-38.47 

0.293  9620 

+480.7 

2.57 

4.47 

3  16.7 

17 

12  57  25.34 

6.831 

6    3  37.6 

38.45 

0.2f  5  1095 

476.5 

2.56 

4.46 

3  15.1 

18 

12  59  45.52 

5.851 

6  19    0.3 

38.43 

0.296  2446 

470.4 

2.55 

4.45 

3  13.5 

19 

13    2    6.17 

6.870 

6  34  22.3 

38.40 

0.297  3676 

466.4 

2.55 

4.44 

3  11.9 

20 

13    4  27.28 

6.890 

6  49  43.7 

38.37 

0.298  4784 

460.8 

2.54 

4.43 

3  10.3 

21 

13    6  48.88 

+5.910 

-  7    5    4.2 

-38.34 

0.299  5771 

+465.3 

2.54 

4.42 

3    8.7 

22 

13    9  10.95 

6.930 

7  20  23.8 

38.29 

0.300  6637 

450.2 

2.53 

4.41 

3    7.1 

23 

13  11  33.51 

6.950 

7  35  42.3 

38.25 

0.301  7382 

445.2 

2.52 

4.39 

3    5.6 

24 

13  13  56.57 

6.971 

7  50  59.6 

38.19 

0.302  8007 

440.2 

2.61 

4.38 

3    4.0 

25 

13  16  20.12 

6.992 

8    6  15.6 

38.14 

0.303  8513 

435.2 

2.51 

4.37 

3    2.5 

26 

13  18  44.18 

+0.013 

-  8  21  30.2 

-38.07 

0.304  8899 

+430.3 

2.50 

4.36 

3    0.9 

27 

13  21    8.74 

6.034 

8  36  43.2 

38.01 

0.305  9167 

426.4 

2.50 

4.35 

2  59.4 

28 

13  23  33.82 

0.05« 

8  51  54.5 

37.93 

0.306  9317 

420.4 

2.49 

4.34 

2  57.9 

29 

13  25  59.41 

6.077 

9    7    4.0 

37.85 

0.307  9348 

415.6 

2.49 

4.33 

2  56.4 

30 

13  28  25.53 

6.099 

9  22  11.5 

37.77 

0.308  9263 

410.7 

2.48 

4.32 

2  54.9 

31 

13  30  52.17 

+6.121 

-  9  37  16.9 

-37.68 

0.309  9061 

+406.8 

2.47 

4.31 

2  53.4 

Sept.     1 

13  33  19.35 

6.143 

9  52  20.0 

37.58 

0.310  8742 

401.0 

2.47 

4.30 

2  51.9 

2 

13  35  47.05 

6.166 

10    7  20.7 

37.47 

0.311  8309 

396.2 

2.46 

4.29 

2  50.4 

3 

13  38  15.29 

6.188 

10  22  18.8 

37.36 

0.312  7761 

391.5 

2.46 

4.28 

2  48.9 

4 

13  40  44.07 

6.210 

10  37  14.2 

37.26 

0.313  7099 

386.8 

2.45 

4.28 

2  47.5 

5 

13  43  13.38 

+6.233 

-10  52    6.8 

-37.13 

0.314  6326 

+382.1 

2.45 

4.27 

2  46.0 

6 

13  45  43.25 

6.266 

11    6  56.4 

37.00 

0.315  5441 

377.5 

2.44 

4.26 

2  44.8 

7 

13  48  13.66 

6.279 

11  21  42.9 

36.87 

0.316  4448 

373.0 

2.44 

4.25 

2  43.1 

8 

13  50  44.63 

6.302 

11  36  26.1 

36.73 

0.317  3347 

368.6 

2.43 

4.24 

2  41.7 

9 

13  53  16.15 

6.326 

11  51    5.8 

36.58 

0.318  2140 

364.2 

2.43 

4.23 

2  40.3 

10 

13  55  48.24 

+6.349 

-12    5  42.0 

-36.43 

0.319  0829 

+359.9 

2.42 

4.22 

2  38.9 

11 

13  58  20.90 

6.373 

12  20  14.4 

36.27 

0.319  9415 

355.6 

2.42 

4.21 

2  37.5 

12 

14    0  54.14 

6.397 

12  34  43.1 

36.11 

0.320  7890 

351.4 

2.41 

4.20 

2  36.1 

13 

14    3  27.95 

6.421 

12  49    7.7 

35.94 

0.321  6284 

347.3 

2.41 

4.20 

2  34.7 

14 

14    6    2.36 

6.446 

13    3  28.3 

35.77 

0.322  4569 

343.2 

2.40 

4.19 

2  33.4 

15 

14    8  37.36 

+6.471 

-13  17  44.6 

-36.59 

0.323  2757 

+339.2 

2.40 

4.18 

2  32.0 

16 

14  11  12.97 

6.496 

13  31  56.5 

35.40 

0.324  0849 

335.1 

2.39 

4.17 

2  30.7 

17 

14  13  49.18 

6.622 

13  46    3.9 

35.21 

0.324  8844 

331.1 

2.39 

4.16 

2  29.3 

18 

14  16  26.02 

6.548 

14    0    6.6 

35.01 

0.325  6744 

327.2 

2.38 

4.16 

2  28.0 

19 

14  19    3.48 

6.674 

14  14    4.4 

34.80 

0.326  4549 

323.2 

2.38 

4.15 

2  26.7 

20 

14  21  41.57 

+6.eoo 

-14  27  57.2 

-34.59 

0.327  2258 

+319.2 

2.38 

4.14 

2  25.4 

21 

14  24  20.29 

6.627 

14  41  44.9 

34.38 

0.327  9873 

315.3 

2.37 

4.13 

2  24.1 

22 

14  26  59.65 

6.653 

14  55  27.3 

34.15 

G.328  7393 

311.4 

2.37 

4.12 

2  22.8 

23 

14  29  39.65 

6.680 

15    9    4.3 

33.92 

0.329  4819 

307.6 

2.36 

4.12 

2  21.5 

24 

14  32  20.30 

6.707 

15  22  35.6 

33.68 

0.330  2152 

303.6 

2.36 

4.11 

2  20.3 

25 

14  35    1.60 

+6.735 

-15  36    1.1 

-33.44 

0.330  9391 

+299.7 

2.35 

4.10 

2  19.0 

26 

14  37  43.56 

6.762 

15  49  20.6 

33.18 

0.331  6537 

295.8 

2.35 

4.10 

2  17.8 

27 

14  40  26.17 

6.789 

16    2  33.9 

32.92 

0.332  3590 

292.0 

2.35 

4.09 

2  16.6 

28 

14  43    9.44 

6.817 

16  15  40.9 

32.66 

0.333  0551 

288.1 

2.34 

4.08 

2  15.3 

29 

14  45  53.37 

6.844 

16  28  41.4 

32.38 

0.333  7420 

284.3 

2.34 

4.08 

2  14.1 

30 

14  48  37.97 

+6.872 

-16  41  35.2 

-32.10 

0.334  4197 

+280.6 

2.34 

4.07 

2  12.9 

Oct.      1 

14  51  23.23 

+6.900 

-16  54  22.1 

-31.81 

0.335  0884 

+276.7 

2.34 

4.07 

2  11.7 
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Date. 

Apparent 
Right 

ASOCDSiOD. 

Var.p«r 
Hour. 

Appercot 
DedinatioQ. 

Var.  per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.  per 
Hour. 

Bemi- 

diam- 

eter. 

Hot. 
Paral- 
lax. 

TruMit. 
Meridian 

of 
Oreo- 

No<m. 

Noon. 

Noon. 

Noon. 

JVoon. 

JVoon. 

Noon. 

JVoon. 

wich. 

h    m      8 

a 

o          /             // 

n 

// 

// 

h     m 

Oct.      1 

14  51  23.23 

4«.900 

-16  64  22.1 

-31.81 

0.335  0884 

+276.7 

2.34 

4.07 

2  11.7 

2 

14  54    9.15 

6.927 

17    7    2.0 

31.51 

0.335  7481 

273.0 

2.33 

4.06 

2  10.6 

3 

14  56  65.74 

6.955 

17  19  34.6 

31.21 

0.336  3989 

260.3 

2.32 

4.05 

2    9.4 

4 

14  59  42.99 

6.982 

17  31  59.9 

30.90 

0.337  0409 

265.7 

2.32 

4.04 

2    8.3 

5 

15    2  30.90 

7.010 

17  44  17.5 

30.57 

0.337  6744 

262.2 

2.32 

4.04 

2    7.1 

6 

15    5  19.48 

+7.038 

-17  56  27.4 

-30.25 

0.338  2994 

+258.7 

2.31 

4.03 

2    6.0 

7 

15    8    8.73 

7.066 

18    8  29.3 

29.91 

0.338  9160 

255.2 

2.31 

4.03 

2    4.9 

8 

15  10  58.64 

7.094 

18  20  23.1 

29.57 

0.339  5244 

251.8 

2.31 

4.02 

2    3.7 

9 

15  13  49.22 

7.121 

18  32    8.6 

29.22 

0.340  1248 

248.5 

2.31 

4.02 

2    2.6 

10 

15  16  40.47 

7.149 

18  43  45.8 

28.87 

0.340  7173 

245.2 

2.30 

4.01 

2    1.6 

11 

15  19  32.39 

+7.177 

-18  55  14.4 

-28.51 

0.341  3019 

+242.0 

2.30 

4.01 

2    0.5 

12 

15  22  24.99 

7.206 

19    6  34.1 

28.14 

0.341  8789 

238.8 

2.30 

4.00 

1  59.4 

13 

15  25  18.27 

7.234 

19  17  44.9 

27.76 

0.342  4482 

235.7 

2.30 

4.00 

1  58.4 

14 

15  28  12.23 

7.262 

19  28  46.6 

27.38 

0.343  0101 

232.6 

2.29 

3.99 

1  57.3 

16 

15  31    6.87 

7.291 

19  39  38.9 

26.98 

0.343  5645 

229.5 

2.29 

3.99 

1  56.3 

16 

16  34    2.20 

+7.320 

-19  50  21.7 

-26.59 

0.3441117 

+226.5 

2.28 

3.98 

1  65.3 

17 

15  36  58.20 

7.348 

20    0  54.9 

26.18 

0.344  6515 

223.4 

2.28 

3.98 

1  54.3 

18 

16  39  54.89 

7.376 

20  11  18.3 

25.77 

0.345  1841 

220.4 

2.28 

3.97 

1  53.3 

19 

15  42  52.26 

7.405 

20  21  31.7 

25.35 

0.345  7096 

217  4 

2.28 

3.97 

1  52.3 

20 

15  46  50.31 

7.433 

20  31  34.9 

24.92 

0.346  2278 

214.4 

2.27 

3.96 

1  51.3 

21 

15  48  49.04 

+7.461 

-20  41  27.7 

-24.48 

0.346  7388 

+211.4 

2.27 

3.96 

1  60.4 

22 

15  51  48.45 

7.490 

20  51    9.9 

24.04 

0.347  2425 

208.4 

2.27 

3.95 

1  49.4 

23 

15  64  48.54 

7.517 

21    0  41.4 

23.59 

0.347  7391 

205.5 

2.26 

3.94 

1  48.5 

24 

15  57  49.29 

7.545 

21  10    2.0 

23.13 

0.348  2285 

202.5 

2.26 

3.94 

1  47.5 

25 

16    0  50.71 

7.573 

21  19  11.5 

22.06 

0.348  7109 

199.5 

2.26 

3.93 

1  46.6 

26 

16    3  52.79 

+7.600 

-21  28    9.8 

-22.19 

0.349  1863 

+196.6 

2.26 

3.93 

1  45.7 

27 

16    6  65.53 

7.628 

21  36  66.5 

21.71 

0.349  6546 

193.7 

2.26 

3.93 

1  44.8 

28 

16    9  58.92 

7.656 

21  45  31.7 

21.22 

0.3501160 

190.8 

2.25 

3.92 

1  43.9 

29 

16  13    2.95 

7.681 

21  53  55.0 

20.72 

0.350  5705 

187.9 

2.25 

3.92 

1  43.1 

30 

16  16    7.61 

7.707 

22    2    6.3 

20.22 

0.351  0181 

185.1 

2.25 

3.91 

1  42.2 

31 

16  19  12.90 

+7.733 

-22  10    5.5 

-i9.n 

0.351  4588 

+182.2 

2.25 

3.91 

1  41.3 

Nov.     1 

16  22  18.81 

7.769 

22  17  52.3 

19.19 

0.351  8928 

179.5 

2.25 

3.91 

1  40.5 

2 

16  25  25.32 

7.784 

22  25  26.5 

18.66 

0.352  3202 

176.7 

2.24 

3.91 

1  39.7 

3 

16  28  32.43 

7.809 

2'>  32  48.1 

18.13 

0.352  7411 

174.1 

2.24 

3.90 

1  38.8 

4 

16  31  40.14 

7.833 

22  39  56.9 

17.60 

0.353  1557 

171.5 

2.24 

3.90 

1  38.0 

5 

16  34  48.42 

+7.857 

"22  46  52.8 

-17.05 

0.353  5641 

+168.9 

2.24 

3.89 

1  37.2 

6 

16  37  57.28 

7.881 

22  63  35.5 

16.50 

0.353  9664 

166.4 

2.24 

3.89 

1  36.4 

7 

16  41    6.70 

7.904 

23    0    4.9 

15.95 

0.354  3629 

164.0 

2.23 

3.89 

1  35.7 

8 

16  44  16.69 

7.927 

23    6  20.9 

15.38 

0.354  7535 

161.6 

2.23 

3.88 

1  34.9 

9 

16  47  27.22 

7.950 

23  12  23.3 

14.81 

0.3551385 

150.2 

2.23 

3.88 

1  34.1 

10 

16  50  38.30 

+7.973 

-23  18  11.9 

-14.24 

0.355  6179 

+156.9 

2.23 

3.87 

1  33.3 

11 

16  53  49.91 

7.995 

23  23  46.7 

13.66 

0.355  8918 

154.7 

2.22 

3.87 

1  32.6 

12 

16  57    2.06 

8.017 

23  29    7.4 

13.07 

0.356  2603 

152.4 

2.22 

3.87 

1  31.9 

13 

17    0  14.71 

8.038 

23  34  13.9 

12.47 

0.356  6234 

ISO.l 

2.22 

3.87 

1  31.1 

14 

17    3  27.87 

8.050 

23  39    6.1 

11.87 

0.356  9812 

148.0 

2.22 

3.86 

1  30.4 

15 

17    6  41.53 

+8.079 

-23  43  43.9 

-11.27 

0.357  3338 

+145.8 

2.22 

3.86 

1  29.7 

16 

17    9  55.67 

+8.099 

-23  48    7.2 

-10.60 

0.357  6812 

+143.7 

2.22 

3.86 

1  29.0 

MARS,  1916. 
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GREENWICH  MEAN  TIME. 


Dtte. 

AaoaniioD. 

Var.  p«r 
Hoor. 

Apparent 
Declination. 

Var.  per 
Hour. 

Loearitbniof 

Distance 
from  Earth.  ■ 

Var.  per 
Hoar. 

Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Tranalt. 
Meridian 

of 
Qreeo- 

2foon, 

JfPOH, 

flOOti* 

Ifoon. 

Noon, 

JvOOfl* 

Noon. 

Noon» 

wi(di. 

h    m      8 

a 

•     t      ff 

ft 

II 

// 

h     m 

Nov.   16 

17    9  55.67 

+8.000 

-23  48    7.2 

-10.66 

0.357  6812 

+143.7 

2.22 

3.86 

1  29.0 

17 

17  13  10.28 

8.110 

23  52  15.8 

10.05 

0.358  0235 

141.5 

2.22 

3.86 

1  28.3 

18 

17  16  25.36 

8.138 

23  56    9.5 

0.43 

0.358  3606 

130.4 

2.21 

3.85 

1  27.6 

19 

17  19  40.89 

8.156 

23  59  48.3 

8.80 

0.358  6927 

137.3 

2.21 

3.85 

1  26.9 

20 

17  22  56.86 

8.174 

24    3  12.0 

8.17 

0.359  0196 

135.2 

2.21 

3.84 

1  26.2 

21 

17  26  13.24 

+8.101 

-24    6  20.5 

-  7.54 

0.359  3415 

+133.0 

2.21 

3.84 

1  25.6 

22 

17  29  30.04 

8.208 

24    9  13.7 

6.00 

0.359  6582 

130.0 

2.20 

3.84 

1  24.9 

23 

17  32  47.24 

8.225 

24  11  51.5 

6.25 

0.359  9698 

128.8 

2.20 

3.84 

1  24.3 

24 

17  36    4.82 

8.240 

24  14  13.8 

5.60 

0.360  2763 

126.6 

2.20 

3.83 

1  23.6 

25 

17  39  22.76 

8.255 

24  16  20.4 

4.05 

0.360  5777 

124.6 

2.20 

3.83 

1  22.9 

26 

17  42  41.04 

+8.280 

-24  18  11.4 

-  4.30 

0.360  8742 

+122.5 

2.20 

3.83 

1  22.3 

27 

17  45  59.65 

8.282 

24  19  46.6 

3.64 

0.361 1657 

120.4 

2.20 

3.83 

1  21.7 

28 

17  49  18.57 

8.204 

24  21    6.0 

2.08 

0.361  4622 

118.4 

2.20 

3.83 

1  21.1 

29 

17  52  37.78 

8.306 

24  22    9.5 

2.31 

0.361  7340 

116.4 

2.19 

3.82 

1  20.5 

30 

17  55  57.27 

8.317 

24  22  56.9 

1.64 

0.362  0111 

114.5 

2.19 

3.82 

1  19.8 

Dec.     1 

17  59  17.01 

+8.327 

-24  23  28.3 

-0.07 

0.362  2835 

+112.6 

2.19 

3.82 

1  19.2 

2 

18    2  36.99 

8.837 

24  23  43.5 

-0.30 

0.362  5515 

110.7 

2.19 

3.82 

1  18.6 

3 

18    5  57.19 

8.346 

24  23  42.6 

+  0.38 

0.362  8151 

106.0 

2.19 

3.82 

1  18.0 

4 

18    9  17.59 

8.354 

24  23  25.4 

1.05 

0.363  0744 

107.2 

2.19 

3.82 

1  17.4 

5 

18  12  38.18 

8.861 

24  22  52.0 

1.73 

0.363  3297 

105.5 

2.19 

3.81 

1  16.8 

6 

18  15  58.94 

+8.368 

-24  22    2.3 

+  2.41 

0.363  5810 

+103.0 

2.19 

3.81 

1  16.2 

7 

18  19  19.85 

8.374 

24  20  56.3 

3.00 

0.363  8284 

ioa.3 

2.19 

3.81 

1  15.6 

8 

18  22  40.91 

8.880 

24  19  33.9 

3.77 

0.364  0720 

100.7 

2.18 

3.81 

1  15.0 

9 

18  26    2.09 

8.385 

24  17  55.1 

4.46 

0.364  3119 

00.2 

2.18 

3.80 

1  14.4 

10 

18  29  23.88 

8.380 

24  15  59.9 

5.14 

0.364  5482 

07.7 

2.18 

3.80 

1  13.8 

11 

18  32  44.76 

+8.302 

-24  13  48.3 

+  5.83 

0.364  7809 

+  06.2 

2.18 

3.80 

1  13.3 

12 

18  36    6.22 

8.306 

24  11  20.2 

6.51 

0.365  0101 

04.8 

2.18 

3.80 

1  12.7 

13 

18  39  27.75 

8.308 

24    8  35.7 

7.20 

0.365  2369 

08.4 

2.18 

3.80 

1  12.1 

14 

18  42  49.32 

8.400 

24    5  34.8 

7.88 

0.365  4682 

01.0 

2.17 

3.79 

1  11.5 

15 

18  46  10.93 

8.401 

24    2  17.4 

8.57 

0.365  6771 

00.5 

2.17 

3.79 

1  10.9 

16 

18  49  32.56 

+8.401 

-23  58  43.6 

+  0.25 

0.365  8927 

+  80.1 

2.17 

3.79 

1  10.3 

17 

18  52  54.19 

8.401 

23  54  53.4 

0.04 

0.366  1050 

87.7 

2.17 

3.79 

1    9.8 

18 

18  56  15.80 

8.400 

23  50  46.7 

10.62 

0.366  3139 

86.4 

2.17 

3.79 

1    9.2 

19 

18  59  37.38 

8.306 

23  46  23.7 

11.30 

0.366  6196 

85.0 

2.17 

3.78 

1    8.6 

20 

19    2  58.92 

8.306 

23  41  44.3 

11.08 

0.366  7220 

83.6 

2.17 

3.78 

1    8.0 

21 

19    6  20.40 

+8.303 

-23  36  48.7 

+12.66 

0.36d  9211 

+  82.3 

2.17 

3.78 

1    7.4 

22 

19    9  41.80 

8.300 

23  31  36.8 

13.33 

0.367  1170 

80.0 

2.17 

3.78 

1    6.8 

23 

19  13    3.10 

8.385 

23  26    8.7 

14.00 

0.367  3095 

70.5 

2.17 

3.78 

1    6.2 

24 

19  16  24.29 

8.380 

23  20  24.6 

14.67 

0.367  4987 

78.1 

2.17 

3.77 

1    5.7 

25 

19  19  45.36 

8.375 

23  14  24.3 

15.34 

0.367  6846 

76.7 

2.17 

3.77 

1    5.1 

26 

19  23    6.28 

+8.368 

-23    8    8.1 

+16.01 

0.367  8671 

+  75.4 

2.17 

3.77 

1    4.5 

27 

19  26  27.03 

8.361 

23    1  36.0 

16.67 

0.368  0465 

74.1 

2.16 

3.77 

1    3.9 

28 

19  29  47.60 

8.353 

22  54  48.1 

17.32 

0.368  2228 

72.8 

2.16 

3.77 

1    3.3 

29 

19  33    7.98 

8.345 

22  47  44.5 

17.08 

0.368  3961 

71.6 

2.16 

3.77 

1    2.7 

30 

19  36  28.14 

8.335 

22  40  25.2 

18.62 

0.368  5664 

70.4 

2.16 

3.77 

1    2.1 

31 

19  39  48.08 

+8.326 

-22  32  50.5 

+10.27 

0.368  7339 

+  00.2 

2.16 

3.77 

1    1.5 

32 

19  43    7.78 

•    •    •    • 

-22  25    0.4 

•    •    •    • 

0.368  8986 

•    •    •    • 

2.16 

3.76 

1    0.8 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

HeliooentrSo 

Longitude, 

Mean  Equinox 

of  Date. 

Var.per 
Day. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Var.per 
Day. 

Logarithm  of 
Radius  Vector. 

Var.per 
Day. 

•     /        // 

/        »r 

II 

•      /       // 

tf 

Jan.          1 

122  26  13.2 

27     1.9 

+29.2 

+1  46  28.0 

-1-14.8 

0.214  8775 

-H1834 

3 

123  20  14.3 

26  fiO.2 

27.8 

1  46  56.8 

14.0 

0.215  2394 

1786 

5 

124  14  10.1 

26  56.6 

26.4 

1  47  24.0 

13.2 

0.215  5917 

1738 

7 

125    8    0.8 

36  54.1 

24.9 

1  47  49.6 

12.4 

0.215  9344 

1689 

9 

126    1  46.5 

26  51.6 

23.4 

1  48  13.6 

11.6 

0.216  2675 

1641 

11 

126  55  27.4 

26  49.2 

+21.8 

+1  48  36.0 

•flO.8 

0.216  5908 

-1-1592 

13 

127  49    3.5 

26  46.9 

20.3 

1  48  56.8 

10.0 

0.216  9044 

1543 

15 

128  42  35.0 

26  44.7 

18.7 

1  49  16.0 

9.2 

0.217  2081 

14»4 

17 

129  36    2.2 

26  42.5 

17.2 

1  49  33.5 

8.4 

0.217  5020 

1445 

19 

130  29  25.2 

26  40.4 

15.6 

1  49  49.4 

7.6 

0.217  7860 

1396 

21 

131  22  44.0 

26  38.4 

+14.0 

+1  50    3.7 

-h6.8 

0.218  0602 

-hl34« 

23 

132  15  58.9 

26  36.5 

12.4 

1  50  16.4 

6.0 

0.218  3243 

12M 

25 

133    9  10.0 

26  34.7 

10.7 

1  50  27.6 

5.2 

0.218  5785 

1346 

27 

134    2  17.5 

26  32.9 

9.1 

1  50  37.2 

4.4 

0.218  8227 

1196 

29 

134  55  21.5 

26  31.2 

7.4 

1  50  45.1 

3.6 

0.219  0569 

1146 

31 

135  48  22.1 

26  29.5 

+  5.8 

+1  50  51.4 

-»-  2.8 

0.219  2810 

-(^1006 

Feb.         2 

136  41  19.5 

26  28.0 

4.2 

1  50  56.2 

2.0 

0.219  4950 

1045 

4 

137  34  13.9 

26  26.5 

2.5 

1  50  59.4 

1.2 

0.219  6989 

994 

6 

138  27    5.4 

26  25.0 

+  0.9 

1  51    1.0 

-hO.4 

0.219  8926 

943 

8 

139  19  54.1 

26  23.7 

-  0.8 

1  51    1.0 

-0.4 

0.220  0761 

892 

10 

140  12  40.3 

26  22.5 

-  2.4 

+1  50  59.4 

-1.2 

0.220  2495 

-1-  841 

12 

141    5  24.0 

26  21.3 

4.1 

1  50  56.3 

2.0 

0.220  4126 

790 

14 

141  58    5.4 

26  20.2 

5.7 

1  50  51.6 

2.7 

0.220  5655 

739 

16 

142  50  44.6 

26  19.1 

7.4 

1  50  45.4 

3.5 

0.220  7081 

688 

18 

143  43  21.8 

26  18.1 

9.0 

1  50  37.6 

4.3 

0.220  8405 

636 

20 

144  35  57.1 

26  17.2 

-10.6 

+1  50  28.3 

-5.0 

0.220  9626 

-(-  584 

22 

145  28  30.7 

26  16.4 

12.2 

1  50  17.5 

5.8 

0.221  0743 

533 

24 

146  21     2.8 

26  16.7 

13.8 

1  50    5.0 

6.6 

0.221 1758 

483 

26 

147  13  33.5 

26  15.0 

15.4 

1  49  51.1 

7.4 

0.221  2670 

430 

28 

148    6    2.9 

26  14.4 

17.0 

1  49  35.6 

8.1 

0.221  3478 

378 

Mar.         1 

148  58  31.2 

26  13.9 

-18.5 

+1  49  18.7 

-8.9 

0.221  4183 

■1-327 

3 

149  50  58.6 

26  13.5 

20.0 

1  49    0.2 

9.7 

0.221  4785 

375 

5 

150  43  25.1 

26  13.1 

21.6 

1  48  40.1 

10.4 

0.221  5282 

223 

7 

151  35  51.0 

26  12.8 

23.0 

1  48  18.6 

11.2 

0.221  5677 

171 

9 

152  28  16.3 

26  12.6 

24.5 

1  47  55.5 

11.9 

0.221  5967 

119 

11 

153  20  41.3 

26  12.4 

-26.0 

+1  47  30.9 

-12.7 

0.221  6154 

68 

13 

154  13    6.1 

26  12.4 

27.4 

1  47    4.9 

13.4 

0.221  6238 

-1-    16 

15 

155    5  30.8 

26  12.4 

28.8 

1  46  37.4 

14.1 

0.221  6217 

-    36 

17 

155  57  55.6 

26  12.4 

30.2 

1  46    8.4 

14.9 

0.221  6093 

88 

19 

156  50  20.6 

26  12.6 

31.5 

1  45  37.9 

15.6 

0.221  5865 

140 

21 

157  42  46.0 

26  12.8 

-32.8 

+1  45    5.9 

-16.4 

0.221  5533 

-  193 

23 

158  35  11.9 

26  13.1 

34.1 

1  44  32.4 

17.1 

0.221  5098 

243 

25 

159  27  38.5 

26  13.5 

35.4 

1  43  57.5 

17.8 

0.221  4560 

295 

27 

160  20    5.9 

26  14.0 

36.6 

1  43  21.2 

18.5 

0.221  3918 

347 

29 

161  12  34.3 

£6  14.5 

37.8 

1  42  43.4 

19.3 

0.221  3172 

399 

31 

162    5    3.9 

26  15.1 

-38.9 

+1  42    4.1 

-20.0 

0.221  2323 

-450 

Apr.         2 

162  57  34.7 

26  15.7 

-40.0 

+1  41  23.4 

-20.7 

0.221  1371 

-  503 
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Date. 

HeUocmtric 

Longitude, 

Mean  Equinox 

of  Date. 

Var.  per 
Day. 

Redaction 
to  Orbit. 

Heliocentric 
lAUtude. 

Var.  per 
Day. 

Lofnrithm  of 
Radius  Vector. 

Var.  per 
Day. 

•     1      It 

/      /' 

// 

•      t       tt 

// 

Apr.         2 

162  57  34.7- 

26  15.7 

-40.0 

+1  41  23.4 

-20.7 

0.221  1371 

-502 

4 

163  60    6.9 

26  16.5 

41.1 

1  40  41.2 

21.4 

0.221  0316 

553 

6 

164  42  40.6 

26  17.3 

42.2 

1  39  57.6 

22.2 

0.220  9158 

605 

8 

165  35  16.1 

26  18.2 

43.2 

1  39  12.6 

22.9 

0.220  7897 

656 

10 

166  27  53.5 

26  19.2 

44.1 

1  38  26.1 

23.6 

0.220  6533 

708 

12 

167  20  32.9 

26  20.2 

-45.0 

+1  37  38.3 

-24.3 

0.220  5067 

-  759 

14 

168  13  14.5 

26  21.3 

45.9 

1  36  49.0 

25.0 

0.220  3498 

810 

16 

169    5  58.3 

26  22.5 

46.8 

1  35  58.3 

25.7 

0.220  1827 

861 

18 

169  58  44.7 

26  23.8 

47.6 

1  35    6.2 

26.4 

0.220  0053 

912 

20 

170  51  33.6 

26  25.1 

48.3 

1  34  12.8 

27.1 

0.219  8178 

963 

22 

171  44  25.3 

26  26.6 

-49.0 

+1  33  18.0 

-27.8 

0.219  6202 

-1013 

24 

172  37  19.9 

26  28.1 

49.7 

1  32  21.8 

28.5 

0.219  4124 

1064 

26 

173  30  17.6 

26  29.7 

50.3 

1  31  24.2 

29.1 

0.219  1945 

1114 

28 

174  23  18.6 

26  31.3 

50.8 

1  30  25.2 

29.8 

0.218  9666 

1165 

30 

175  16  22.8 

26  33.0 

51.4 

1  29  25.0 

30.5 

0.218  7286 

1215 

May         2 

176    9  30.7 

26  34.8 

-51.8 

+1  28  23.3 

-31.2 

0.218  4805 

-1265 

4 

177    2  42.1 

26  36.7 

52.3 

1  27  20.3 

31.8 

0.218  2225 

1315 

6 

177  55  57.4 

26  38.6 

52.6 

1  26  15.9 

32.5 

0.217  9545 

1365 

8 

178  49  16.6 

26  40.6 

53.0 

1  25  10.3 

33.1 

0.217  6766 

1414 

10 

179  42  40.0 

26  42.8 

53.2 

1  24    3.3 

33.8 

0.217  3887 

1464 

12 

180  36    7.7 

26  44.9 

-53.4 

+1  22  55.1 

-34.5 

0.217  0911 

-1513 

14 

181  29  39.7 

26  47.2 

53.6 

1  21  45.4 

35.1 

0.216  7836 

1562 

16 

182  23  16.4 

26  49.5 

53.7 

1  20  34.6 

35.8 

0.216  4664 

1611 

18 

183  16  57.7 

26  51.9 

53.8 

1  19  22.4 

36.4 

0.216  1394 

1659 

20 

184  10  44.0 

26  54.4 

53.8 

1  18    9.0 

37.0 

0.215  8028 

1707 

22 

185    4  35.3 

26  56.9 

-53.7 

+1  16  64.3 

-37.6 

0.215  4565 

-1756 

24 

185  58  31.7 

26  59.5 

53.6 

1  15  38.4 

38.2 

0.215  1006 

1804 

26 

186  52  33.5 

27     2.2 

53.5 

1  14  21.3 

38.9 

0.214  7351 

1851 

28 

187  46  40.7 

27     5.0 

53.3 

1  13    2.8 

39.5 

0.214  3601 

1898 

30 

188  40  53.5 

27     7.9 

53.0 

1  11  43.2 

40.1 

0.213  9757 

1945 

June       1 

189  35  12.2 

27  10.8 

-52.7 

+1  10  22.3 

-40.7 

0.213  5820 

-1992 

3 

190  29  36.7 

27  13.8 

52.4 

1    9    0.2 

41.3 

0.213  1788 

2039 

5 

191  24    7.4 

27  16.9 

52.0 

1    7  37.0 

41.9 

0.212  7665 

2085 

7 

192  18  44.3 

27  20.0 

51.6 

1    6  12.5 

42.5 

0.212  3449 

2131 

9 

193  13  27.6 

27  23.3 

51.1 

1    4  46.9 

43.1 

0.211  9141 

2in 

11 

194    8  17.4 

27  26.6 

-50.5 

+1    3  20.1 

-43.7 

0.211  4743 

-2222 

13 

195    3  13.9 

27  30.0 

49.8 

1    1  52.2 

44.2 

0.211  0255 

2266 

15 

195  58  17.2 

27  33.4 

49.1 

1    0  23.1 

44.8 

0.210  5678 

2311 

17 

196  53  27.5 

27  37.0 

48.4 

0  58  52.9 

45.4 

0.210  1011 

2355 

19 

197  48  45.0 

27  40.6 

47.6 

0  57  21.7 

45.9 

0.209  6257 

2399 

21 

198  44    9.8 

27  44.2 

-46.8 

+0  55  49.3 

-46.5 

0.209  1416 

-2442 

23 

199  39  42.0 

27  48.0 

45.9 

0  54  15.9 

47.0 

0.208  6488 

2485 

25 

200  35  21.8 

27  51.8 

44.9 

0  52  41.3 

47.5 

0.208  1474 

2528 

27 

201  31    9.3 

27  65.7 

43.9 

0  51    5.7 

48.1 

0.207  6376 

2570 

29 

202  27    4.7 

27  59.7 

42.9 

0  49  29.1 

48.6 

0.207  1193 

2612 

July        1 

203  23    8.1 

28    3.8 

-41.8 

+0  47  51.5 

-49.1 

0.206  5928 

-2653 

3 

204  19  19.7 

28     7.9 

-40.7 

+0  46  12.8 

-49.6 

0.206  0581 

-2694 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Heliocentiio 

Txm^tude, 

Hean  Equinox 

of  Date. 

Var.per 
Day. 

Reduction 
to  Orbit 

Heliooentrio 
Latitude. 

Var.per 
Day. 

Logarithm  of 
Racflaa  Vector. 

Var.per 
Day. 

o         /             // 

/     // 

ff 

e       /         ff 

tf 

July        1 

203  23    8.1 

28    3.8 

-41.8 

+0  47  51.5 

-49.1 

0.206  6928 

-»63 

3 

204  19  19.7 

28     7.0 

40.7 

0  46  12.8 

49.6 

0.206  0581 

aeo4 

6 

205  15  39.6 

28  12  1 

39.6 

0  44  33.2 

50.0 

0.205  5162 

3734 

7 

206  12    8.1 

28  16.4 

38.3 

0  42  52.6 

50.5 

0.204  9643 

2774 

9 

207    8  45.1 

28  20.7 

37.0 

0  41  11.1 

51.0 

0.204  4055 

38U 

11 

208    5  80.9 

28  25.1 

-35.7 

+0  39  28.6 

-51.5 

0.203  8390 

-2853 

13 

209    2  25.6 

28  29.6 

34.4 

0  37  45.2 

51.9 

0.203  2647 

2890 

15 

209  59  29.4 

28  34.2 

33.0 

0  36    0.9 

52.4 

0.202  6828 

2938 

17 

210  56  42.4 

28  38.8 

31.6 

0  34  15.7 

52.8 

0.202  0935 

296S 

19 

211  54    4.7 

28  iZJi 

30.1 

0  32  29.7 

53.2 

0.201  4968 

9003 

21 

212  51  36.5 

28  48.3 

-28.6 

+0  30  42.8 

-53.6 

0.200  8928 

-3038 

23 

213  49  18.0 

28  63.2 

27.0 

0  28  55.1 

54.0 

0.200  2818 

9073 

25 

214  47    9.3 

28  58J 

25.5 

0  27    6.6 

54.4 

0.199  6637 

3108 

27 

215  45  10.4 

29    3.1 

23.9 

0  25  17.3 

54.8 

0.199  0387 

3143 

29 

216  43  21.7 

29    8.2 

22.2 

0  23  27.3 

55.2 

0.198  4070 

3176 

31 

217  41  43.1 

29  13.3 

-20.5 

+0  21  36.6 

-55.6 

0.197  7688 

-3308 

Aug.         2 

218  40  14.9 

29  18.5 

18.8 

0  19  45.1 

55.9 

0.197  1240 

3240 

4 

219  38  57.2 

29  23.8 

17.1 

0  17  62.9 

56.2 

0.196  4730 

3271 

6 

220  37  50.0 

29  29.1 

15.3 

0  16    0.1 

56.5 

0.196  8158 

3301 

8 

221  36  53.5 

29  84.5 

13.6 

0  14    6.7 

56.8 

0.196  1527 

3330 

10 

222  36    8.0 

29  40.0 

-11.8 

+0  12  12.7 

-67.1 

0.194  4836 

-3360 

12 

223  35  33.4 

29  45.5 

9.9 

0  10  18.1 

67.4 

0.193  8089 

3388 

14 

224  35  10.0 

29  51.1 

8.1 

0    8  22.9 

57.7 

0.193  1286 

3415 

16 

225  34  57.9 

29  56.7 

6.2 

0    6  27.3 

57.9 

0.192  4429 

3443 

18 

226  34  57.0 

30    2.5 

4.4 

0    4  31.2 

58.2 

0.191  7620 

3467 

20 

227  35    7.8 

30    8.8 

-  2.5 

+0    2  34.6 

-58.4 

0.191  0561 

-3492 

22 

228  35  30.1 

30  14.1 

-  0.6 

+0    0  37.6 

58.6 

0.190  3554 

3516 

24 

229  36    4.1 

30  20.0 

+  1.8 

-0    1  19.8 

58.8 

0.189  6600 

8538 

26 

230  36  50.1 

30  26.0 

3.2 

0    3  17.6 

59.0 

0.188  9401 

3560 

28 

231  37  48.0 

30  82.0 

5.1 

0    5  15.7 

59.1 

0.188  2260 

3581 

30 

232  36  57.9 

30  38.0 

+  7.0 

-0    7  14.0 

-59.2 

0.187  5078 

-3601 

Sept.       1 

233  40  20.1 

30  44.2 

8.9 

0    9  12.7 

69.4 

0.186  7857 

3630 

3 

234  41  54.6 

30  50.4 

10.8 

0  11  11.6 

69.5 

0.186  0599 

3638 

5 

235  43  41.5 

30  66.6 

12.7 

0  13  10.5 

69.6 

0.185  3306 

3656 

7 

236  45  40.9 

31     2.8 

14.5 

0  15    9.7 

59.6 

0.184  5981 

3670 

9 

237  47  52.9 

31     9.2 

+16.4 

-0  17    9.0 

-59.6 

0.183  8625 

-3686 

11 

238  50  17.6 

31  15.6 

18.3 

0  19    8.3 

59.6 

0.183  1242 

3696 

13 

239  52  55.1 

31  22.0 

20.1 

0  21     7.6 

59.7 

0.182  3832 

3711 

15 

240  55  45.5 

31  28.4 

21.9 

0  23    7.0 

59.7 

0.181  6398 

3733 

17 

241  58  48.9 

31  85.0 

23.7 

0  25    6.3 

59.6 

0.180  8943 

3733 

19 

243    2    5.4 

31  41.5 

+25.4 

-0  27    5.4 

-50.6 

0.180  1470 

-3741 

21 

244    5  35.0 

31  48.1 

27.2 

0  29    4.6 

50.5 

0.179  3980 

3748 

23 

245    9  17.8 

31  64.7 

28.9 

0  31    3.4 

50.4 

0.178  6476 

3756 

25 

246  13  13.8 

32     1.4 

30.6 

0  33    2.0 

50.2 

0.177  8961 

3700 

27 

247  17  23.2 

32    8.1 

32.2 

0  35    0.4 

50.1 

0.177  1437 

3764 

29 

248  21  46.1 

32  14.8 

+33.8 

-0  36  58.5 

-58.9 

0.176  3907 

-3766 

Oct.          1 

249  26  22.3 

32  21.5 

+35.3 

-0  38  56.1 

-58.7 

0.175  6373 

-3767 

MARS,  1916. 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

HeUocentiie 

Longitude, 

Mean  Equinox 

of  Date. 

Var.  per 
Day. 

Reduction 
to  Orbit. 

Helkwentiio 
Latttoda. 

Var.  pec 
Day. 

Lcgaritlupof 
Raffias  Vector. 

Var.  per 

Day. 

•      t        n 

#     // 

// 

m       0         n 

// 

Oct.         1 

249  26  22.3 

33  31.6 

+35.3 

-0  38  56.1 

-58.7 

0.175  6373 

-3767 

3 

250  31  12.1 

33  38.3 

36.8 

0  40  53.4 

58.5 

0.174  8839 

3766 

5 

251  36  15.5 

33  35.1 

38.3 

0  42  50.1 

58.3 

0.174  1307 

3765 

7 

252  41  32.5 

33  41.9 

39.7 

0  44  46.4 

58.0 

0.173  3780 

3763 

9 

253  47    3.1 

33  48.7 

41.0 

0  46  42.0 

57.7 

0.172  6260 

3758 

11 

254  52  47.4 

33  ft6.((  « 

+42.3 

-0  48  37.1 

-57.4 

0.171  8750 

-3753 

13 

255  58  45.4 

33    3.4 

43.6 

0  50  31.5 

57.0 

0.171 1254 

3744 

15 

257    4  57.2 

33    0.3 

44.8 

0  52  25.1 

56.6 

0.170  3775 

3735 

17 

258  11  22.7 

33  16.3 

45.9 

0  54  18.0 

56.3 

0.169  6314 

3725 

19 

259  18    2.0 

33  33.1 

46.9 

0  56  10.1 

55.8 

0.168  8876 

3713 

21 

260  24  55.1 

33  30.0 

+47.9 

-0  58    1.3 

-65.3 

0.168  1463 

-3609 

23 

261  32    1.9 

33  30.8 

48.8 

0  59  51.5 

54.8 

0.167  4079 

3684 

25 

262  39  22.5 

33  43.7 

49.7 

1    1  40.7 

54.3 

0.166  6726 

3668 

27 

263  46  56.8 

33  50.6 

50.4 

1    3  28.8 

53.8 

0.165  9409 

3649 

29 

264  54  44.7 

33  57.4 

51.2 

1    5  15.9 

63.3 

0.165  2129 

3639 

31 

266    2  46.5 

34     4.3 

+51.8 

-1    7    1.8 

-5S.6 

0.164  4891 

-3608 

Nov.        2 

267  11    1.8 

34  11.1 

52.3 

1    8  46.4 

53.0 

0.163  7697 

3585 

4 

268  19  30.9 

34  17.9 

52.8 

1  10  29.8 

61.4 

0.163  0550 

3560 

6 

269  28  13.5 

34  34.7 

63.1 

1  12  11.8 

50.7 

0.162  3455 

3534 

8 

270  37    9.6 

34  31.4 

63.4 

1  13  52.4 

49.9 

0.161  6414 

3506 

10 

271  46  19.2 

34  38.1 

+53.6 

-1  16  31.5 

-49.3 

0.160  9431 

-^76 

12 

272  55  42.1 

34  44.8 

53.8 

1  17    9.1 

48.4 

0.160  2509 

3445 

14 

274    5  18.5 

34  51.5 

53.8 

1  18  45.1 

47.6 

0.159  6651 

3413 

16 

275  15    8.0 

34  58.0 

53.7 

1  20  19.5 

46.8 

0.158  8861 

3377 

18 

276  25  10.6 

35     4.6 

53.6 

1  21  52.2 

45.9 

0.158  2142 

3341 

20 

277  35  26.3 

35  11.1 

+53.4 

-1  23  23.1 

-46.0 

0.157  5498 

-3303 

22 

278  45  54.9 

35  17.5 

53.0 

1  24  52.2 

44.1 

0.156  8932 

3263 

24 

279  66  36.4 

35  33.9 

52.6 

1  26  19.5 

43.1 

0.156  2447 

3331 

26 

281    7  30.5 

35  30.2 

52.1 

1  27  44.7 

43.1 

0.155  6048 

3178 

28 

282  18  37.2 

35  36.4 

51.5 

1  29    8.0 

41.1 

0.154  9736 

3133 

30 

283  29  56.3 

35  43.6 

+50.8 

-1  30  29.2 

-40.1 

0.154  3515 

-3086 

Dec.        2 

284  41  27.7 

35  48.7 

50.0 

1  31  48.3 

39.0 

0.153  7390 

3038 

4 

285  53  11.1 

35  54.7 

49.2 

1  33    5.2 

37.9 

0.153  1363 

3988 

6 

287    5    6.6 

36    0.6 

48.2 

1  34  19.9 

36.8 

0.152  5438 

3936 

8 

288  17  13.7 

36    6.5 

47.2 

1  35  32.4 

35.6 

0.151  9617 

2883 

10 

289  29  32.5 

36  13.8 

+46.0 

-1  36  42.5 

-34.4 

0.151  3905 

-3838 

12 

290  42    2.7 

36  17.9 

44.8 

1  37  50.2 

33.3 

0.150  8305 

3771 

14 

291  54  44.1 

36  33.4 

43.5 

1  38  55.4 

32.0 

0.150  2820 

3713 

16 

293    7  36.4 

36  28.9 

42.1 

1  39  58.2 

30.8 

0.149  7452 

3653 

18 

294  20  39.6 

36  34.3 

40.7 

1  40  68.4 

29.5 

0.149  2206 

3503 

20 

295  33  53.3 

36  39.4 

+39.1 

-1  41  56.0 

-28.1 

0.148  7084 

-3539 

22 

296  47  17.3 

36  44.5 

37.5 

1  42  50.9 

26.8 

0.148  2089 

3465 

24 

298    0  51.3 

36  49.5 

35.9 

1  43  43.2 

25.4 

0.147  7225 

3399 

26 

299  14  35.2 

36  54.4 

34.1 

1  44  32.7 

24.0 

0.147  2494 

3331 

28 

300  28  28.7 

36  59.1 

32.3 

1  45  19.4 

22.6 

0.146  7900 

3262 

30 

301  42  31.6 

37    3.7 

+30.4 

-1  46    3.3 

-21.2 

0.146  3445 

-2193 

32 

302  56  43.4 

37    8.1 

+28.5 

-1  46  44.3 

-19.8 

0.145  9131 

-2120 
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GREENWICH  MEAN  TIME. 


Date. 

Apparent 

Ri0it 
Aeoeoaian. 

Var.per 
Hour. 

Apparent 
Decimation. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 

McrkliMi 

of 

Green- 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

widb. 

b    m      8 

8 

o         /            // 

If 

ft 

ft 

h      m 

Jan.       1 

23  33  35.59 

+1.317 

-4  12  53.6 

+  9.04 

0.712  7957 

+530.3 

18.23 

1.70 

4  53.6 

2 

23  34    7.45 

1.338 

4    9  14.8 

9.18 

0.714  0635 

526.2 

18.18 

1.70 

4  50.2 

3 

23  34  39.83 

1.300 

4    5  32.8 

9.32 

0.715  3214 

522.1 

18.13 

1.70 

4  46.8 

4 

23  35  12.73 

1.381 

4    1  47.5 

9.45 

0.716  6693 

517.8 

18.08 

1.69 

4  43.4 

5 

23  35  46.13 

1.402 

3  57  59.0 

9.59 

0.717  8069 

513.5 

18.03 

1.69 

4  40.1 

6 

23  36  20.03 

+1.423 

-3  54    7.3 

+  9.72 

0.719  0340 

+509.1 

17.98 

1.68 

4  36.7 

7 

23  36  54.42 

1.443 

3  50  12.6 

9.84 

0.720  2504 

504.6 

17.92 

1.68 

4  33.3 

8 

23  37  29.29 

1.463 

3  46  14.8 

9.97 

0.721  4658 

499.9 

17.87 

1.67 

4  30.0 

9 

23  38    4.64 

1.483 

3  42  13.9 

10.10 

0.722  6500 

495.2 

17.82 

1.67 

4  26.6 

10 

23  38  40.45 

1.502 

3  38  10.1 

10.22 

0.723  8330 

490.5 

17.78 

1.66 

4  23.3 

11 

23  39  16.72 

+1.521 

-3  34    3.5 

+10.34 

0.725  0046 

+485.8 

17.73 

1.66 

4  20.0 

12 

23  39  53.44 

1.539 

3  29  54.0 

10.45 

0.726  1646 

480.9 

17.68 

1.65 

4  16.7 

13 

23  40  30.61 

1.558 

3  25  41.7 

10.57 

0.727  3129 

476.0 

17.63 

1.65 

4  13.3 

14 

23  41     8.21 

1.576 

3  21  26.7 

10.68 

0.728  4494 

471.1 

17.59 

1.65 

4  10.0 

15 

23  41  46.23 

1.593 

3  17    9.0 

10.79 

0.729  5740 

466.1 

17.54 

1.64 

4     6.7 

16 

23  42  24.67 

+1.610 

-3  12  48.6 

+10.90 

0.730  6865 

+461.0 

17.50 

1.64 

4     3.4 

17 

23  43    3.53 

1.628 

3    8  25.6 

11.01 

0.731  7868 

455.9 

17.45 

1.33 

4    0.2 

18 

23  43  42.79 

1.644 

3    4    0.1 

11.11 

0.732  8749 

450.8 

17.41 

1.63 

3  56.9 

19 

23  44  22.45 

1.661 

2  59  32.1 

11.22 

0.733  9506 

445.6 

17.37 

1.62 

3  53.6 

20 

23  45    2.50 

1.677 

2  55    1.6 

11.32 

0.735  0139 

440.4 

17.32 

1.62 

3  50.3 

21 

23  45  42.95 

+1.603 

-2  50  28.6 

+11.43 

0.736  0646 

+435.2 

17.28 

1.62 

3  47.1 

22 

23  46  23.77 

1.709 

2  45  53.2 

11.52 

0.737  1027 

429.9 

17.24 

1.61 

3  43.8 

23 

23  47    4.96 

1.724 

2  41  15.5 

11.62 

0.738  1281 

424.6 

17.20 

1.61 

3  40.6 

24 

23  47  46.52 

1.739 

2  36  35.5 

11.71 

0.739  1407 

419.2 

17.16 

1.60 

3  37.3 

25 

23  48  28.45 

1.754 

2  31  53.2 

11.81 

0.740  1404 

413.8 

17.12 

1.60 

3  34.1 

26 

23  49  10.73 

+1.769 

-2  27    8.7 

+11.90 

0.741 1270 

+408.4 

17.08 

1.60 

3  30.9 

27 

23  49  53.36 

1.784 

2  22  22.0 

11.99 

0.742  1006 

402.9 

17.04 

1.59 

3  27.6 

28 

23  50  36.34 

1.798 

2  17  33.1 

12.08 

0.743  0610 

397.4 

17.01 

1.59 

3  24.4 

29 

23  51  19.65 

1.812 

2  12  42.1 

12.17 

0.744  0081 

391.8 

16.97 

1.59 

3  21.2 

30 

23  52    3.30 

1.825 

2    7  49.0 

12.25 

0.744  9418 

386.2 

16.93 

1.58 

3  18.0 

31 

23  52  47.27 

+1.839 

-2    2  53.9 

+12.34 

0.745  8619 

+380.6 

16.90 

1.58 

3  14.8 

Feb.      1 

23  53  31.57 

1.852 

1  57  56.7 

12.42 

0.746  7685 

374.9 

16.86 

1.58 

3  11.6 

2 

23  54  16.18 

1.865 

1  52  57.6 

12.50 

0.747  6613 

369.1 

16.83 

1.57 

3    8.4 

3 

23  55    1.10 

1.878 

1  47  56.7 

12.58 

0.748  5403 

363.4 

16.79 

1.57 

3    5.2 

4 

23  55  46.32 

1.890 

1  42  53.9 

12.65 

0.749  4055 

357.6 

16.76 

1.57 

3    2.1 

5 

23  56  31.84 

+1.903 

-1  37  49.4 

+12.73 

0.750  2536 

+351.7 

16.73 

1.56 

2  58.9 

6 

23  57  17.64 

1.914 

1  32  43.1 

12.80 

0.751  0936 

346.8 

16.70 

1.56 

2  55.7 

7 

23  58    3.72 

1.926 

1  27  35.2 

12.87 

0.751  9164 

339.9 

16.66 

1.56 

2  52.5 

8 

23  58  50.08 

1.937 

1  22  25.5 

12.94 

0.752  7250 

334.0 

16.63 

1.55 

2  49.4 

9 

23  59  36.71 

1.948 

1  17  14.2 

13.00 

0.753  5195 

328.1 

16.60 

1.55 

2  46.2 

10 

0    0  23.59 

+1.959 

-1  12    1.4 

+13.07 

0.754  2996 

+322.1 

16.57 

1.55 

2  43.1 

11 

0    1  10.74 

1.970 

1    6  47.0 

13.13 

0.755  0655 

316.2 

16.54 

1.55 

2  39.9 

12 

0    1  58.13 

1.980 

1    1  31.1 

13.19 

0.755  8171 

310.2 

16.51 

1.54 

2  36.8 

13 

0    2  45.77 

1.990 

0  56  13.8 

13.25 

0.756  5543 

304.2 

16.49 

1.54 

2  33.6 

• 

14 

0    3  33.64 

1.999 

0  50  55.2 

13.30 

0.757  2772 

298.2 

16.46 

1.54 

2  30.5 

15 

0    4  21.74 

+2.009 

-0  45  35.2 

+13.36 

0.757  9857 

+292.2 

16.43 

1.54 

2  27.4 

16 

0    5  10.07 

+2.018 

-0  40  13.9 

+13.41 

0.758  6797 

+286.2 

16.41 

1.53 

2  24.2 
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GREENWICH  MEAN  TIME. 


Date. 

Apparent 

RSit 
Aacenirion. 

Var.per 
Hour. 

Apparent 
DecUnatian. 

Var.pcc 
Hour. 

Loearithmof 

Distance 
from  Earth. 

Var.pw 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Tranaity 
Meridian 

of 
Green- 

Noon, 

irOOfl. 

Noon. 

Noon. 

Noon, 

Noon. 

J^OOA. 

Noon. 

wich. 

h   m      8 

S 

Off/ 

f/ 

// 

tf 

h     m 

Feb.    16 

0    5  10.07 

•(-2.018 

-0  40  13.9 

+13.41 

0.758  6797 

+286.2 

16.41 

1.53 

2  24.2 

17 

0    5  58.62 

3.027 

0  34  51.4 

13.46 

0.759  3593 

280.1 

16.38 

1.53 

2  21.1 

18 

0    6  47.38 

2.036 

0  29  27.6 

13.52 

0.760  0244 

274.1 

16.36 

1.53 

2  18.0 

19 

0    7  36.36 

2.045 

0  24    2.6 

13.56 

0.760  6751 

268.1 

13.33 

1.53 

2  14.9 

20 

0    8  25.54 

2.053 

0  18  36.5 

13.61 

0.761  3113 

262.1 

16.31 

1.53 

2  11.8 

21 

0    9  14.92 

+2.062 

-0  13    9.3 

+13.66 

0.731  9330 

+256.0 

16.28 

1.52 

2    8.6 

22 

0  10    4.50 

2.070 

0    7  41.0 

13.70 

0.762  5402 

250.0 

16.26 

1.52 

2    5.6 

23 

0  10  54.27 

2.078 

-0    2  11.6 

13.75 

0.763  1329 

243.9 

16.24 

1.52 

2    2.4 

24 

0  11  44.23 

2.065 

+0    3  18.8 

13.79 

0.763  7109 

237.8 

16.22 

1.52 

1  59.3 

25 

0  12  34.37 

2.0B3 

0    8  50.1 

13.83 

0.764  2744 

231.8 

16.20 

1.52 

1  56.2 

26 

0  13  24.69 

+2.100 

+0  14  22.4 

+13.86 

0.764  8233 

+225.6 

16.18 

1.51 

1  53.1 

27 

0  14  15.19 

2.108 

0  19  55.6 

13.90 

0.765  3575 

219.5 

16.16 

1.51 

1  50.0 

28 

0  15    5.85 

2.114 

0  25  29.7 

13.94 

0.765  8769 

213.4 

16.14 

1.51 

1  46.9 

29 

0  15  56.68 

2.121 

0  31    4.6 

13.97 

0.765  3816 

207.2 

16.12 

1.51 

1  43.9 

iUr.      1 

0  16  47.67 

2.128 

0  36  40.3 

14.00 

0.766  8715 

201.1 

16.10 

1.51 

1  40.8 

2 

0  17  38.81 

+2.134 

+0  42  16.8 

+14.03 

0.767  3466 

+194.8 

16.08 

1.50 

1  37.7 

8 

0  18  30.10 

2.140 

0  47  53.9 

14.06 

0.767  8067 

188.6 

16.06 

1.50 

1  34.6 

4 

0  19  21.54 

2.146 

0  53  31.7 

14.00 

0.768  2518 

182.4 

16.05 

1.60 

1  31.5 

5 

0  20  13.11 

2.151 

0  59  10.1 

14.11 

0.768  6820 

176.1 

16.03 

1.50 

1  28.4 

6 

0  21    4.81 

2.157 

1    4  49.1 

14.13 

0.769  0972 

169.9 

16.02 

1.50 

1  25.4 

7 

0  21  56.64 

+2.162 

+1  10  28.5 

+14.15 

0.769  4974 

+163.6 

16.00 

1.50 

1  22.3 

8 

0  22  48.59 

2.167 

1  16    8.5 

14.18 

0.769  8827 

157.4 

15.99 

1.50 

1  19.2 

9 

0  23  40.65 

2.172 

1  21  48.9 

14.19 

0.770  2530 

151.2 

15.97 

1.49 

1  16.2 

10 

0  24  32.83 

2.176 

1  27  29.7 

14.31 

0.770  6084 

145.0 

15.96 

1.49 

1  13.1 

11 

0  25  25.11 

2.180 

1  33  10.8 

14.22 

0.770  9489 

138.8 

15.95 

1.49 

1  10.0 

12 

0  26  17.49 

+2.185 

+1  38  52.3 

+14.23 

0.771  2744 

+132.5 

15.94 

1.49 

1    7.0 

13 

0  27    9.97 

2.189 

1  44  34.0 

14.24 

0.771  5850 

126.3 

15.92 

1.49 

1    3.9 

14 

0  28    2.54 

2.102 

1  50  16.0 

14.26 

0.771  8807 

120.1 

15.91 

1.49 

1    0.8 

15 

0  28  55.20 

2.196 

1  55  58.3 

14.28 

0.772  1616 

113.9 

15.90 

1.49 

0  57.8 

16 

0  29  47.94 

2.199 

2    1  40.7 

14.27 

0.772  4276 

107.8 

15.89 

1.49 

0  54.7 

17 

0  30  40.76 

+2.202 

+2    7  23.2 

+14.28 

0.772  6789 

+101.6 

15.88 

1.49 

0  51.7 

18 

0  31  33.65 

2.205 

2  13    5.9 

14.28 

0.772  9153 

95.4 

15.88 

1.49 

0  48.6 

19 

0  32  26.61 

2.208 

2  18  48.6 

14.28 

0.773  1370 

88.3 

15.87 

1.48 

0  45.6 

20 

0  33  19.64 

2.211 

2  24  31.4 

14.28 

0.773  3439 

83.1 

15.86 

1.48 

0  42.5 

21 

0  34  12.73 

2.213 

2  30  14.2 

14.28 

0.773  5361 

77.0 

15.85 

1.48 

0  39.5 

22 

0  35    5.88 

+2.216 

+2  35  57.0 

+14.28 

0.773  7136 

+  70.9 

15.85 

1.48 

0  36.4 

23 

0  35  59.08 

2.218 

2  41  39.8 

14.28 

0.773  8763 

64.7 

15.84 

1.48 

0  33.4 

24 

0  36  52.34 

2.220 

2  47  22.5 

14.28 

0.774  0243 

58.6 

15.84 

1.48 

0  30.3 

25 

0  37  45.65 

2.222 

2  53    5.1 

14.27 

0.774  1575 

52.4 

15.83 

1.48 

0  27.3 

26 

0  38  39.00 

2.224 

2  58  47.5 

14.26 

0.774  2759 

46.3 

15.83 

1.48 

0  24.2 

27 

0  39  32.39 

+2.225 

+3    4  29.8 

+14.26 

0.774  3796 

+  40.1 

15.82 

1.48 

0  21.2 

28 

0  40  25.82 

2.227 

3  10  11.9 

14.26 

0.774  4685 

33.9 

15.82 

1.48 

0  18.1 

29 

0  41  19.28 

3.228 

3  15  53.8 

14.24 

0.774  5425 

27.7 

15.82 

1.48 

0  15.1 

30 

0  42  12.77 

3.320 

3  21  35.4 

14.28 

0.774  6016 

21.5 

15.82 

1.48 

0  12.0 

31 

0  43    6.28 

3J80 

3  27  16.6 

14.21 

0.774  6459 

15.3 

15.81 

1.48 

0    9.0 

Apr.     1 

0  43  59.81 

+3.331 

+3  32  57.5 

+14.20 

0.774  6762 

•f    9.1 

15.81 

1.48 

0    6.9 

2 

0  44  58.35 

•1-3.381 

+3  38  88.0 

+14.18 

0.774  6897 

+    2.9 

15.81 

1.48 

/  0    •.» 

\U    S0.f 
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GREENWICH  MEAN  TIME. 


Date. 

Apparent 

Right 
Ascension. 

Var.per 
Hour. 

Apparent 
Declination. 

Var.per 
Hour. 

Lofl»rithmof 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Grem* 

Jfoos. 

Noon. 

Noon. 

Noon. 

Noofn. 

JVoon. 

Noon, 

Noon. 

wii^. 

h    m      s 

8 

•     1       II 

II 

II 

II 

h     m 

Apr.      1 

0  43  59.81 

+2.231 

+3  32  57.5 

+14.20 

{i.llA.  6752 

+    9.1 

15.81 

1.48 

0    5.9 

2 

0  44  53.35 

2.231 

3  38  38.0 

14.18 

0.774  6897 

+    2.9 

15.81 

1.48 

\13       8M 

3 

0  45  46.91 

2.231 

3  44  18.0 

14.16 

0.774  6893 

-    3.3 

15.81 

1.48 

23  56.8 

4 

0  46  40.46 

2.231 

3  49  57.6 

14.14 

0.774  6741 

9.4 

15.81 

1.48 

23  53.8 

5 

0  47  34.01 

2.231 

3  55  36.7 

14.12 

0.774  6441 

15.6 

15.81 

1.48 

23  60.7 

6 

0  48  27.55 

•(-2.231 

+4    1  15.2 

+14.00 

0.774  5994 

-21.7 

15.82 

1.48 

23  47.7 

7 

0  49  21.09 

2.230 

4    6  53.1 

14.07 

0.774  5399 

27.8 

15.82 

1.48 

23  44.6 

8 

0  50  14.60 

2.229 

4  12  30.5 

14.04 

0.774  4658 

33.9 

15.82 

1.48 

23  41.6 

9 

0  51    8.10 

2.229 

4  18    7.2 

14.01 

0.774  3770 

40.1 

15.82 

1.48 

23  38.5 

10 

0  52    1.57 

2.227 

4  23  43.1 

13.98 

0.774  2735 

46.2 

15.83 

1.48 

23  36.5 

11 

0  52  55.01 

+2.226 

+4  29  18.4 

+13.95 

0.774  1554 

-52.3 

15.83 

1.48 

23  32.4 

12 

0  53  48.41 

2.224 

4  34  52.9 

13.92 

0.774  0227 

58.3 

15.84 

1.48 

23  29.4 

13 

0  54  41.78 

2.223 

4  40  26.6 

13.89 

0.773  8755 

64.4 

15.84 

1.48 

23  26.3 

14 

0  55  35.12 

2.221 

4  45  59.6 

13.86 

0.773  7138 

70.4 

15.85 

1.48 

23  23.3 

15 

0  56  28.41 

2.219 

4  51  31.7 

13.82 

0.773  5377 

76.4 

15.85 

1.48 

23  20.2 

16 

0  57  21.64 

+2.217 

+4  57    2.9 

+13.78 

0.773  3472 

-82.4 

15.86 

1.48 

23  17.2 

17 

0  58  14.82 

2.215 

5    2  33.3 

13.75 

0.773  1423 

88.4 

15.87 

1.48 

23  14.1 

18 

0  59    7.95 

2.213 

5    8    2.8 

13.71 

0.772  9231 

94.3 

15.88 

1.49 

23  11.1 

19 

1    0    1.02 

2.210 

5  13  31.3 

13.67 

0.772  6896 

100.3 

15.89 

1.49 

23    8.0 

20 

1    0  54.03 

2.207 

5  18  58.8 

13.63 

0.772  4418 

106.2 

15.90 

1.4^ 

23    5.0 

21 

1    1  46.97 

+2.205 

+5  24  25.4 

+13.50 

0.772  1797 

-112.2 

15.90 

1.49 

23    1.9 

22 

1    2  39.85 

2.201 

5  29  51.0 

13.54 

0.771  9032 

118.2 

15.92 

1.49 

22  58.9 

23 

1    3  32.64 

2.198 

5  35  15.5 

13.50 

0.771  6125 

124.1 

15.93 

1.49 

22  55.8 

24 

1    4  25.36 

2.195 

5  40  38.9 

13.46 

0.771  3074 

130.1 

15.94 

1.49 

22  52.8 

25 

1    5  18.00 

2.191 

5  46    1.2 

13.41 

0.770  9880 

136.1 

15.95 

1.49 

22  49.7 

26 

1    6  10.55 

+2.188 

+5  51  22.4 

+13.36 

0.770  6543 

-142.0 

15.95 

1.49 

22  46.6 

27 

1    7    3.01 

2.184 

5  56  42.5 

13.31 

0.770  3063 

148.0 

15.97 

1.49 

22  43.6 

28 

1    7  55.38 

2.180 

6    2    1.3 

13.26 

0.769  9440 

153.9 

15.99 

1.50 

22  40.5 

29 

1    8  47.64 

2.175 

6    7  18.8 

13.20 

0.769  5674 

150.9 

16.00 

1.50 

22  37.4 

30 

1    9  39.80 

2.171 

6  12  35.1 

13.15 

0.769  1765 

165.8 

16.01 

1.50 

22  34.4 

Bfay      1 

1  10  31.85 

+2.166 

+6  17  50.1 

+13.10 

0.768  7713 

-171.8 

16.03 

1.50 

22  31.3 

2 

1  11  23.78 

2.161 

6  23    3.7 

13.04 

0.768  3520 

177.7 

16.04 

1.50 

22  28.2 

3 

1  12  15.59 

2.156 

6  28  15.9 

12.98 

0.767  9184 

183.6 

16.06 

1.50 

22  25.2 

4 

1  13    7.27 

2.151 

6  33  26.7 

12.92 

0.767  4706 

189.5 

16.08 

1.50 

22  22.1 

5 

1  13  58.82 

2.145 

6  38  36.1 

12.86 

0.767  0088 

195.3 

16.09 

1.50 

22  19.0 

6 

1  14  50.24 

+2.139 

+6  43  44.0 

+12.80 

0.766  6330 

-201.1 

16.11 

1.51 

22  15.9 

7 

1  15  41.51 

2.133 

6  48  50.4 

12.74 

0.766  0433 

207.0 

16.13 

1.51 

22  12.8 

8 

1  16  32.34 

2.127 

6  53  55.3 

12.67 

0.765  5396 

212.8 

16.15 

1.51 

22    9.8 

9 

1  17  23.62 

2.121 

6  58  58.6 

12.60 

0.765  0221 

218.5 

16.17 

1.51 

22    6.7 

10 

1  18  14.44 

2.114 

7    4    0.3 

12.54 

0.764  4908 

224.3 

18.19 

1.51 

22    3.0 

11 

1  19    5.10 

+2.108 

+7    9    0.4 

+12.47 

0.763  9457 

-230.0 

16.21 

1.52 

22    0.5 

12 

1  19  55.60 

2.101 

7  13  58.9 

12.40 

0.763  3869 

235.7 

16.23 

1.52 

21  57.4 

13 

1  20  45.93 

2.093 

7  18  55.7 

12.33 

0.762  8144 

241.4 

16.25 

1.52 

21  54.3 

14 

1  21  36.08 

2.086 

7  23  50.8 

12.26 

0.762  2284 

247.0 

16.27 

1,52 

21  51.2 

15 

1  22  26.06 

2.079 

7  28  44.2 

12.19 

0.761  6289 

252.6 

16.30 

1.52 

21  48.1 

16 

1  23  15.86 

+2.071 

+7  33  35.8 

+12.11 

0.761  0159 

-258.2 

16.32 

1.53 

21  45.0 

17 

1  24    5.48 

+2.063 

+7  38  25.7 

+12.04 

0.760  3894 

-363.8 

16.34 

1.53 

21  41.9 

JUPITEE,  1916. 
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GREENWICH  MEAN  TIME. 


DAte. 

Afloension. 

Var.per 
Hour. 

Apparent 
Dccunation. 

Var.per 
Hour. 

Lomrithmof 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 

Semi- 

dlam- 

et«r. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

Jfoo%. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

wich. 

h   m      8 

s 

»     t       It 

II 

It 

II 

h      m 

May    17 

1  24    5.48 

•fS.MB 

+  7  38  25.7 

+13.04 

0.760  3894 

-263.8 

16.34 

1.63 

21  41.9 

18 

1  24  54.90 

2.065 

7  43  13.9 

11.97 

0.769  7495 

860.4 

16.36 

1.63 

21  38.7 

19 

1  25  44.13 

3.047 

7  48    0.3 

11.89 

0.759  0961 

275.0 

16.39 

1.53 

21  36.6 

20 

1  36  33.17 

2.030 

7  52  44.8 

11.82 

0.758  4294 

280.6 

16.42 

1.63 

21  32.5 

21 

1  27  22.00 

2.030 

7  57  27.5 

11.74 

0.757  7493 

286.1 

16.44 

1.64 

21  29.4 

22 

1  28  10.63 

•1-3.022 

+  8    2    8.3 

+11.66 

0.757  0559 

-291.7 

16.47 

1.64 

21  26.2 

28 

1  28  59.05 

2.013 

8    6  47.2 

11.58 

0.756  3492 

297.2 

16.49 

1.54 

21  23.1 

24 

1  29  47.25 

3.0M 

8  11  24.2 

11.50 

0.755  6298 

302.8 

16.52 

1.55 

21  20.0 

25 

1  30  35.22 

1.994 

8  15  59.1 

11.41 

0.754  8960 

308.3 

16.55 

1.65 

21  16.8 

26 

1  ai  22.96 

1.9S4 

8  20  32.1 

11.33 

0.754  1495 

813.8 

16.68 

1.65 

21  13.7 

27 

1  32  10.47 

+1.976 

+•  8  25    3.1 

+11.35 

0.753  3897 

-ai9.3 

15.61 

1.65 

21  10.6 

28 

1  32  57.75 

1.965 

8  29  31.9 

11.16 

0.752  6168 

824.8 

16.64 

1.66 

21    7.4 

29 

1  33  44.77 

1.954 

8  33  58.7 

11.07 

0.751  8308 

830.2 

16.67 

1.6  J 

21    4.2 

dO 

1  34  31.54 

1.943 

8  38  23.4 

10.98 

0.751 0317 

835.6 

16.70 

1.66 

21    1.1 

31 

1  35  18.05 

1.933 

8  42  45.9 

10.89 

0.750  2197 

341.0 

16.73 

1.66 

20  57.9 

Jsne     1 

1  36    4.30 

+1.931 

+  8  47    6.2 

+10.80 

0.749  3947 

-346.4 

16.76 

1.57 

20  54.8 

2 

1  36  50.27 

1.910 

8  51  24.3 

10.71 

0.748  5570 

351.7 

16.79 

1.67 

20  51.6 

8 

1  37  35.97 

1.808 

8  55  40.2 

10.01 

0.747  7065 

857.0 

16.83 

1.67 

20  48.4 

4 

1  38  21.30 

1.886 

8  59  53.8 

10.52 

0.746  8434 

862.2 

16.80 

1.68 

20  45.2 

5 

1  39    6.51 

1.874 

9    4    5.1 

10.42 

0.745  9678 

867.4 

16.89 

1.68 

20  42.0 

6 

1  39  51.34 

+1.863 

+  98  14.1 

+10.33 

0.745  0797 

-372.6 

16.93 

1.58 

20  38.9 

7 

1  40  35.87 

1.840 

9  12  20.7 

10.28 

0.744  1798 

377.7 

16.96 

1.69 

20  35.7 

8 

1  41  ^.10 

1.836 

9  16  25.0 

10.13 

0.743  2666 

882.8 

17.00 

1.59 

20  32.5 

9 

1  42    4.02 

1.833 

9  20  26.9 

lO.QS 

0.742  8417 

387.9 

17.03 

1.69 

20  29.2 

10 

1  42  47.62 

1.810 

9  24  26.4 

9.93 

0.741  4047 

392.9 

17.07 

1.60 

20  26.0 

U 

1  43  30.89 

+1.796 

+  9  28  28.4 

+  9.83 

0.740  4557 

-397.9 

17.11 

1.60 

20  22.8 

12 

1  44  18.84 

1.783 

9  32  18.0 

9.72 

0.739  4948 

402.8 

17.15 

1.60 

20  19.6 

13 

1  44  56.45 

1.760 

9  36  10.1 

9.62 

0.738  5221 

407.7 

17.19 

1.61 

20  16.3 

14 

1  45  38.78 

1.754 

9  39  59.7 

9.51 

0.737  5377 

412.6 

17.22 

1.61 

20  13.1 

15 

1  46  20.66 

1.740 

9  43  46.8 

9.41 

0.736  5416 

417.5 

17.26 

1.61 

20    9.9 

16 

1  47    2.25 

+1.736 

+  9  47  31.4 

+  9.30 

0.735  5339 

-422.3 

17.30 

1.62 

20    6.6 

17 

1  47  43.48 

1.710 

9  51  13.4 

9.19 

0.734  5147 

427.0 

17.34 

1.62 

20    3.4 

18 

1  48  24.35 

1.096 

9  54  52.9 

9.09 

0.733  4841 

431.8 

17.39 

1.63 

20    0.1 

19 

1  49    4.86 

1.680 

9  58  29.7 

8.96 

0.732  4422 

436.5 

17.43 

1.63 

19  56.8 

20 

1  49  45.00 

1.665 

10    2    3.9 

8.87 

0.731  3889 

441.2 

17.47 

1.63 

19  63.6 

21 

1  50  24.76 

+1.649 

+10    5  35.4 

+  8.76 

0.730  3246 

-445.8 

17.61 

1.64 

19  50.3 

22 

1  51    4.13 

1.632 

10    9    4.2 

8.64 

0.729  2489 

450.5 

17.56 

1.64 

19  47.0 

23 

1  51  48.  U 

1.616 

10  12  30.3 

8.53 

0.7*28  1622 

455.1 

17.60 

1.65 

19  43.7 

24 

1  52  21.69 

1.599 

10  15  58.6 

8.41 

0.727  0644 

459.7 

17.64 

1.65 

19  40.4 

25 

1  52  59.86 

1.582 

10  19  14.2 

8.30 

0.725  9558 

464.1 

17.69 

1.65 

19  37.1 

26 

1  53  37.61 

+1.564 

+10  22  31.9 

+  8.18 

0.724  8365 

-468.6 

17.74 

1.66 

19  33.8 

27 

1  54  14.94 

1.546 

10  25  46.8 

8.06 

0.723  7066 

472.9 

17.78 

1.66 

19  30.5 

28 

1  54  51.84 

1.538 

10  28  58.8 

7.94 

0.722  5664 

477.2 

17.83 

1.67 

19  27.2 

29 

1  55  28^ 

1.510 

10  32    7.9 

7.82 

0.721  4159 

481.5 

17.88 

1.67 

19  23.8 

ao 

1  56    4.31 

1.491 

10  35  14.1 

7.70 

0.720  2552 

486.7 

17.92 

1.68 

19  20.5 

Jttly     1 
2 

1  56  39.87 

+1.472 

+10  38  17.3 

+  7.57 

0.719  0845 

-489.8 

17.97 

1.68 

19  17.1 

1  57  14.98 

+1.453 

+10  41  17.6 

+  7.45 

0.717  9040 

-493.9 

18.02 

1.69 

19  13.8 

797900—1916 12 
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JUPITER,  1916. 


GREENWICH  MEAN  TIME. 


Date. 

Apparent 

RiSit 
Afloension. 

Var.per 
Hour. 

Apparent 
Declination. 

Var.per 
Hour. 

Lqcarithmof 

Distance 
from  Earth. 

Hour. 

Polar 
Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Green- 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

widi. 

h    m      8 

8 

*>     t       II 

n 

II 

II 

h     m 

July      1 

1  66  39.87 

+1.472 

+10  38  17.3 

+7.57 

0.719  0846 

-489.8 

17.97 

1.68 

19  17.1 

2 

1  67  14.98 

1.453 

10  41  17.6 

7.45 

0.717  9040 

493.9 

18.02 

1.69 

19  13.8 

3 

1  67  49.62 

1.434 

10  44  14.8 

7.32 

0.716  7138 

497.9 

18.07 

1.69 

19  10.4 

4 

1  68  23.79 

1.414 

10  47    9.1 

7.20 

0.716  6142 

501.8 

18.12 

1.69 

19    7.0 

5 

1  68  67.47 

1.393 

10  60   -0.2 

7.07 

0.714  3053 

505.0 

18.17 

1.70 

19    3.1 

6 

1  69  30.67 

+1.373 

+10  62  48.3 

+6.94 

0.713  0873 

-«09.4 

18.22 

1.70 

19    0.3 

7 

2    0    3.37 

1.352 

10  66  33.3 

6.81 

0.711  8604 

513.0 

18.27 

1.71 

18  56.9 

8 

2    0  36.58 

1.331 

10  68  16.2 

6.68 

0.710  6247 

516.6 

18.33 

1.71 

18  53.5 

9 

2    1    7.27 

1.310 

11    0  64.0 

6.55 

0.709  3806 

520.1 

18.38 

1.72 

18  50.1 

10 

2    1  38.45 

1.289 

11    3  29.6 

6.42 

0.708  1282 

523.6 

18.43 

1.72 

18  46.7 

11 

2    2    9.12 

+1.267 

+11    6    2.0 

+6.29 

0.706  8676 

-526.9 

18.48 

1.73 

18  43.2 

12 

2    2  39.26 

1.245 

11    8  31.3 

6.15 

0.705  5989 

530.2 

18.64 

1.73 

18  39.8 

13 

2    3    8.86 

1.223 

11  10  67.4 

6.02 

0.704  3226 

533.4 

18.69 

1.74 

18  36.3 

14 

2    3  37.94 

1.200 

11  13  20.3 

5.89 

0.703  0385 

536.6 

18.66 

1.74 

18  32.9 

15 

2    4    6.47 

1.177 

11  15  39.9 

5.75 

0.701  7470 

539.7 

18.70 

1.75 

18  29.4 

16 

2    4  34.44 

+1.154 

+11  17  66.2 

+5.61 

0.700  4482 

-642.6 

18.76 

1.75 

18  25.9 

17 

2    6    1.86 

1.131 

11  20    9.2 

5.47 

0.699  1424 

545.5 

18.82 

1.76 

18  22.5 

18 

2    5  28.72 

1.107 

11  22  18.9 

6.33 

0.697  8297 

648.4 

18.87 

1.76 

18  19.0 

19 

2    6  65.00 

1.083 

11  24  26.3 

5.20 

0.696  6102 

551.1 

18.93 

1.77 

18  15.5 

20 

2    6  20.70 

1.059 

11  26  28.3 

6.05 

0.695  1843 

553.8 

18.99 

1.78 

18  11.9 

21 

2    6  45.81 

+1.034 

+11  28  27.9 

+4.91 

0.693  8621 

-566.4 

19.06 

1.78 

18    8.4 

22 

2    7  10.33 

1.009 

11  30  24.1 

4.77 

0.692  6139 

558.8 

19.11 

1.79 

18    4.9 

23 

2    7  34.24 

0.984 

11  32  16.8 

4.62 

0.691 1698 

561.2 

19.16 

1.79 

18    1.3 

24 

2    7  67.65 

0.958 

11  34    6.0 

4.48 

0.689  8203 

663.4 

19.22 

1.80 

17  57.8 

26 

2    8  20.23 

0.932 

11  36  61.7 

4.33 

0.688  4665 

565.5 

19.28 

1.80 

17  54.2 

26 

2    8  42.28 

+0.906 

+11  37  33.8 

+4.18 

0.687  1058 

-667.5 

19.34 

1.81 

17  50.6 

27 

2    9    3.70 

0.879 

11  39  12.4 

4.04 

0.686  7414 

560.4 

19.41 

1.82 

17  47.0 

28 

2    9  24.47 

0.852 

11  40  47.6 

3.89 

0.684  3727 

571.2 

19.47 

1.82'' 

17  43.5 

29 

2    9  44.60 

0.825 

11  42  18.9 

3.73 

0.682  9999 

572.8 

19.53 

1.83 

17  39.9 

30 

2  10    4.07 

0.798 

11  43  46.7 

3.58 

0.681  6234 

574.3 

19.59 

1.83 

17  36.2 

31 

2  10  22.88 

+0.770 

+11  46  10.8 

+3.43 

0.680  2436 

-575.6 

19.66 

1.84 

17  32.6 

Aug.      1 

2  10  41.02 

0.742 

11  46  31.3 

3.28 

0.678  8607 

576.8 

19.72 

1.84 

17  29.0 

2 

2  10  58.48 

0.713 

11  47  48.2 

3.13 

0.677  4762 

577.8 

19.78 

1.85 

17  25.3 

3 

2  11  16.26 

0.685 

11  49    1.3 

2.97 

0.676  0876 

578.6 

19.84 

1.86 

17  21.7 

4 

2  11  31.34 

0.656 

11  50  10.7 

2.81 

0.674  6978 

579.3 

19.91 

1.86 

17  18.0 

5 

2  11  46.74 

+0.627 

+11  61  16.4 

+2.66 

0.673  3066 

-^79.9 

19.97 

1.87 

17  14.3 

6 

2  12    1.44 

0.508 

11  62  18.3 

2.50 

0.671  9142 

580.3 

20.03 

1.87 

17  10.6 

7 

2  12  16.46 

0.560 

11  53  16.5 

2.35 

0.670  6209 

580.6 

20.10 

1.88 

17    6.9 

8 

2  12  28.76 

0.540 

11  54  11.0 

2.19 

0.669  1272 

580.8 

20.16 

1.89 

17    3.2 

9 

2  12  41.36 

0.510 

11  66    1.8 

2.04 

0.667  7334 

580.7 

20.23 

1.89 

16  59.4 

10 

2  12  63.22 

+0.480 

+11  56  48.7 

+1.88 

0.666  3398 

-580.5 

20.29 

1.90 

16  66.7 

11 

2  13    4.38 

0.450 

11  56  31.9 

1.72 

0.664  9469 

580.2 

20.36 

1.90 

16  51.9 

12 

2  13  14.81 

0.419 

11  67  11.2 

1.56 

0.663  6549 

579.7 

20.42 

1.91 

16  48.2 

13 

2  13  24.61 

0.389 

11  67  46.8 

1.40 

0.662  1644 

579.1 

20.49 

1.92 

16  44.4 

14 

2  13  33.47 

0.358 

11  68  18.6 

1.24 

0.660  7765 

678.3 

20.65 

1.92 

16  40.6 

16 

2  13  41.70 

+0.327 

+11  68  46.4 

+1.08 

0.669  3887 

-6n.8 

20.62 

1.98 

16  39.8 

16 

2  13  49.18 

+0.296 

+11  69  10.4 

+0.92 

0.6580046 

-676.1 

20.69 

1.93 

16  33.0 

JUPITER,  1916. 
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Date. 

Apparent 

fniht 

Aaoension. 

Var.pcr 
Hoar. 

Apparent 
Declinatifan. 

Var.i)«r 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.pw 
Hour. 

Polar 

Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Tranait, 
Meridian 

of 
Green- 

JToofi. 

Noon. 

Jwoon. 

Nofm. 

JJotm. 

JJofm. 

Hofm. 

3roo«. 

wich. 

tarn      8 

8 

•        $          n 

It 

// 

n 

h      m 

Aug.    16 

2  13  49.18 

-fO.206 

+11  69  10.4 

40.92 

0.668  0045 

-576.1 

20.69 

1.93 

16  33.0 

17 

2  13  56.92 

0.205 

11  59  30.5 

0.76 

0.656  6233 

574.8 

20.75 

1.94 

16  29.1 

18 

2  14    1.90 

0.234 

11  59  46.8 

0.60 

0.656  2465 

573.3 

20.82 

1.95 

16  25.3 

19 

2  14    7.13 

0.202 

11  59  59.2 

0.48 

0.653  8715 

571.6 

20.88 

1.95 

16  21.5 

20 

2  14  11.60 

0.170 

12    0    7.6 

0.27 

0.662  6018 

569.7 

20.96 

1.96 

16  17.6 

21 

2  14  15.30 

40.138 

+12    0  12.2 

40.11 

0.661  1370 

-567.6 

21.02 

1.97 

16  13.7 

22 

2  14  18.24 

0.100 

12    0  12.8 

-0.06 

0.649  7774 

565.3 

21.08 

1.97 

16    9.8 

23 

2  14  20.40 

0.074 

12    0    9.4 

0.22 

0.648  4236 

562.8 

21.16 

1.98 

16    5.9 

24 

2  14  21.79 

0.042 

12    0    2.1 

0.39 

0.647  0762 

560.0 

21.21 

1.98 

16    2.0 

25 

2  14  22.41 

40.010 

11  59  60.9 

0.55 

0.645  7366 

557.1 

21.28 

1.99 

15  68.1 

26 

2  14  22.25 

-^.023 

+11  59  35.7 

-0.72 

0.644  4024 

-553.9 

21.34 

2.00 

16  54.1 

27 

2  14  21.31 

0.0ft5 

11  59  16.5 

0.88 

0.643  0772 

550.4 

21.41 

2.00 

15  50.2 

28 

2  14  19.59 

0.068 

11  58  53.6 

1.04 

0.641  7604 

a 

546.8 

21.47 

2.01 

15  46.2 

29 

2  14  17.09 

0.120 

11  68  26.6 

1.31 

0.640  4627 

542.9 

21.64 

2.01 

15  42.2 

30 

2  14  13.81 

0.153 

11  57  55.6 

1.37 

0.639  1647 

538.8 

21.60 

2.02 

15  38.2 

31 

2  14    9.75 

-0.186 

+11  57  20.8 

-1.53 

0.637  8669 

-634.4 

21.67 

2.03 

15  34.2 

Sept.     1 

2  14    4.92 

0.218 

11  56  42.1 

1.69 

0.636  6899 

529.8 

21.73 

2.03 

15  30.2 

2 

2  13  69.31 

0.2S0 

11  55  59.6 

1.85 

0.636  3243 

524.9 

21.80 

2.04 

15  26.2 

3 

2  13  52.94 

0.281 

11  55  13.2 

2.01 

0.634  0706 

519.8 

21.86 

2.04 

16  22.1 

4 

2  13  45.80 

0.313 

11  54  23.0 

2.17 

0.632  8293 

514.5 

21.92 

2.05 

16  18.1 

5 

2  13  37.90 

-^.345 

+11  63  29.0 

-2.33 

0.631  6010 

-509.0 

21.98 

2.06 

15  14.0 

6 

2  13  29.24 

0.376 

11  52  31.2 

2.49 

0.630  3863 

503.2 

22.04 

2.06 

16    9.9 

7 

2  13  19.83 

0.406 

11  51  29.6 

2.64 

0.629  1867 

497.2 

22.10 

2.07 

16    5.8 

8 

2  13    9.67 

0.430 

11  60  24.3 

2.80 

0.627  9999 

490.9 

22.17 

2.07 

15    1.7 

9 

2  12  58.76 

0.470 

11  49  15.3 

2.95 

0.626  8294 

484.5 

22.23 

2.08 

14  57.6 

10 

2  12  47.11 

-0.500 

+11  48    2.6 

-3.11 

0.625  6747 

-477.8 

22.28 

2.08 

14  53.5 

11 

2  12  34.74 

0.531 

11  46  46.2 

8.26 

0.624  5363 

470.9 

22.34 

2.09 

14  49.3 

12 

2  12  21.64 

0.561 

11  45  26.2 

3.41 

0.623  4147 

463.8 

22.40 

2.09 

14  45.2 

13 

2  12    7.81 

0.501 

11  44    2.7 

3.55 

0.6^2  3105 

456.4 

22.46 

2.10 

14  41.0 

14 

2  11  53.27 

0.620 

11  42  35.6 

3.70 

0.621  2243 

448.8 

22.62 

2.11 

14  36.8 

15 

2  11  38.03 

-O.660 

+11  41    5.0 

-3.85 

0.620  1567 

-440.9 

22.57 

2.11 

14  32.6 

16 

2  11  22.08 

0.67V 

11  39  30.9 

3.99 

0.619  1083 

432.8 

22.62 

2.12 

14  28.4 

17 

2  11    5.44 

0.708 

11  37  53.3 

4.14 

0.618  0796 

424.4 

22.68 

2.12 

14  24.2 

18 

2  10  48.12 

0.736 

11  36  12.3 

4.28 

0.617  0713 

415.8 

22.73 

2.13 

14  20.0 

19 

2  10  30.12 

0.764 

11  34  28.0 

4.41 

0.616  0839 

407.0 

22.78 

2.13 

14  16.7 

20 

2  10  11.45 

-0.791 

+11  32  40.4 

-4.55 

0.615  1181 

-397.9 

22.83 

2.14 

14  11.6 

21 

2    9  52.13 

0.818 

11  80  49.5 

4.69 

0.614  1744 

388.5 

22.88 

2.14 

14    7.2 

22 

2    9  32.17 

0.845 

11  28  66.4 

4.82 

0.613  2534 

378.9 

22.93 

2.14 

14    3.0 

23 

2    9  11.58 

0.871 

11  26  68.2 

4.95 

0.612  3568 

369.0 

22.98 

2.16 

13  68.7 

24 

2    8  50.37 

0.806 

11  24  57.9 

5.07 

0.611  4822 

359.0 

23.02 

2.15 

13  54.6 

25 

2    8  28.55 

-O.021 

+11  22  54.7 

-5.19 

0.610  6330 

-348.6 

23.07 

2.16 

13  60.1 

26 

2    8    6.15 

0.945 

11  20  48.6 

5.31 

0.609  8090 

338.0 

23.11 

2.16 

13  46.8 

27 

2    7  43.17 

0.909 

11  18  39.6 

5.43 

0.609  0107 

327.2 

23.16 

2.17 

13  41.5 

28 

2    7  19.63 

0.992 

11  16  27.9 

5.54 

0.608  2385 

316.2 

23.20 

2.17 

13  37.2 

29 

2    6  55.55 

1.015 

11  14  13.5 

5.65 

0.607  4930 

305.0 

23.24 

2.17 

13  32.8 

30 

2    6  30.94 

-1.036 

+11  11  56.5 

-5.76 

0.606  7748 

-293.5 

23.28 

2.18 

13  28.5 

Oct.      1 

2    6    5.84 

-1.056 

+11    9  37.0 

-5.86 

0.606  0843 

-281.9 

23.31 

2.18 

13  24.1 
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GREENWICH  MEAN  TIME. 


Date. 

Apparent 

RilUit 
Aacamion. 

Var.  per 
Hour. 

Appar«iU 
Declination. 

Var.  per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.  per 
Hour. 

Polar 

Sfffni- 

diflin- 

eter. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

or 

Greoi- 

Noon, 

Neon. 

Noon. 

Noon. 

Noon. 

Noon. 

iVoOM. 

Noiom, 

wioh. 

h    m      8 

s 

•     /       tf 

it 

II 

II 

h     m 

Oct.       1 

2    6    bM 

-1.056 

+11    9  37.0 

-5.86 

0.606  0843 

-261.9 

23.31 

2.18 

13  24.1 

2 

2    5  40.25 

1.076 

11    7  15.2 

5.96 

0.605  4220 

270.0 

23.35 

2.18 

13  19.8 

3 

2    5  14.19 

1.095 

11    4  51.1 

6.05 

0.604  7883 

258.0 

23.38 

2.19 

13  15.4 

4 

2    4  47.68 

1.114 

11    2  24.9 

6.14 

0.604  1836 

245.9 

23.42 

2.19 

13  11.0 

6 

2    4  20.74 

1.131 

10  59  56.5 

6.23 

0.603  6084 

233.5 

23.45 

2.19 

13    6.6 

6 

2    3  53.39 

-1.148 

+10  57  26.1 

-6.31 

0.603  0629 

-221.1 

23.48 

2.20 

13    2.2 

7 

2    3  25.66 

1.163 

10  54  53.8 

6.38 

0.602  5475 

208.4 

23.50 

2.20 

12  57.8 

8 

2    2  57.56 

1.178 

10  52  19.8 

6.45 

0.602  0626 

195.6 

23.53 

2.29 

12  53.4 

9 

2    2  29.11 

1.193 

10  49  44.1 

6.52 

0.601  6086 

182.7 

23.55 

2.29 

12  49.0 

10 

2    2    0.33 

1.206 

10  47    6.8 

6.58 

0.601 1858 

109.7 

23.58 

2.21 

12  44.6 

U 

2    1  31.24 

-1.218 

+10  44  28.1 

-6.64 

0.600  7944 

-156  J> 

23.60 

2.21 

12  40.2 

12 

2    1    1.86 

1.230 

10  41  48.0 

6.70 

0.600  4347 

143  J2 

23.62 

2.21 

12  35.8 

13 

2    0  32.22 

1.240 

10  39    €.6 

6.75 

0.600  1069 

129.9 

23.64 

2.21 

12  31.4 

14 

2    0    2.33 

1.250 

10  36  24.1 

6.79 

0.599  8113 

116.4 

23.65 

2.21 

12  26.9 

15 

1  59  32.21 

1.250 

10  33  40.5 

6.83 

0.599  5483 

102.8 

23.67 

2.21 

12  22.5 

16 

1  59    1.89 

-1.267 

+10  30  56.1 

-6.87 

0.599  3180 

-89.1 

23.68 

2.21 

12  18.1 

17 

1  58  31.39 

1.274 

10  28  10.9 

6.90 

0.5991207 

75.3 

23.69 

2.22 

12  13.6 

18 

1  58    0.74 

1.280 

10  25  25.0 

6.92 

0.598  9567 

61.4 

23.70 

2.22 

12    9.2 

19 

1  57  29.95 

1.286 

10  22  38.6 

6.94 

0.598  8261 

47.4 

23.71 

2.22 

12    4.7 

20 

1  56  59.05 

1.290 

10  19  51.9 

6.95 

0.598  7291 

83.4 

23.71 

2.22 

12    0.3 

21 

1  56  28.06 

-1.293 

+10  17    4.8 

-6JW 

0.598  6658 

-  19.3 

23.72 

2.22 

11  55.9 

22 

1  55  57.01 

1.296 

10  14  17.6 

6.97 

0.598  6368 

-    5.3 

23.72 

2.22 

11  51.4 

23 

1  55  25.92 

1.296 

10  11  39.4 

6.90 

0.598  6406 

+    8.8 

23.72 

2.22 

11  47.0 

24 

1  54  54.83 

1.296 

10    8  43.4 

6.96 

0.698  6789 

23.0 

23.71 

2.22 

11  42.5 

25 

1  54  23.74 

1.296 

10    5  56.6 

6.94 

0.598  7512 

37.2 

23.71 

2.22 

11  38.1 

26 

1  53  52.69 

-1.298 

+10    3  10.3 

-6.92 

0.598  8575 

+  51.4 

23.70 

2.22 

11  33.6 

27 

1  53  21.71 

1.289 

10    0  24.5 

6.89 

0.598  9979 

65.5 

23.70 

2.22 

11  29.2 

28 

1  52  50.81 

1.285 

9  57  39.4 

6.86 

0.599  1721 

79.6 

23.69 

2.22 

11  24.8 

29 

1  52  20.02 

1.280 

9  54  55.2 

6.82 

0.599  3802 

03.7 

23.68 

2.21 

11  20.3 

30 

1  51  49.38 

1.274 

9  52  11.9 

6.78 

0.599  6220 

107.7 

23.66 

2.21 

11  15.9 

31 

1  51  18.89 

-1.266 

+  9  49  29.8 

-6.73 

0.599  8973 

+121.6 

23.65 

2.21 

11  11.4 

Nov.      1 

1  50  48.60 

1.258 

9  46  48.9 

6.68 

0.600  2059 

135.5 

23.63 

2.21 

11    7.0 

2 

1  50  18.51 

1.249 

9  44    9.4 

6.61 

0.600  5475 

149.2 

23.61 

2.21 

11    2.5 

3 

1  49  48.66 

1.239 

9  41  31.5 

6.55 

0.600  9220 

162.8 

23.59 

2.21 

10  58.1 

4 

1  49  19.06 

1.228 

9  38  55.2 

6.48 

0.6013290 

176.3 

23.57 

2.20 

10  53.7 

5 

1  48  49.74 

-1.216 

+  9  36  20.6 

-6.40 

0.601  7683 

+180.7 

23.55 

2.20 

10  49.3 

6 

1  48  20.72 

1.203 

9  33  47.9 

6.32 

0.602  2396 

203.0 

23.52 

2.20 

10  44.9 

7 

1  47  52.03 

1.189 

9  31  17.2 

6.24 

0.602  7425 

216.1 

23.49 

2.20 

10  40.5 

8 

1  47  23.67 

1.174 

9  28  48.5 

6.15 

0.W3  2768 

229.1 

23.46 

2.19 

10  36.1 

9 

1  46  55.68 

1.159 

9  26  22.1 

6.05 

0.603  8420 

241.9 

23.43 

2.19 

10  31.7 

10 

1  46  28.06 

-1.143 

+  9  23  58.1 

-5.95 

0.604  4378 

+254.6 

23.40 

2.19 

10  27.3 

11 

1  46    0.84 

1.126 

9  21  36.5 

5.85 

0.605  0639 

267.1 

23.37 

2.19 

10  22.9 

12 

1  45  34.04 

1.108 

9  19  17.5 

5.74 

0.605  7198 

279.5 

23.33 

2.18 

10  18.6 

13 

1  45    7.68 

1.089 

9  17    1.1 

5.63 

0.606  4052 

291.7 

23.30 

2.18 

10  14.2 

14 

1  44  41.77 

1.070 

9  14  47.5 

5.51 

0.607  1197 

303.7 

23.26 

2.18 

10    9.8 

15 

1  44  16.34 

-1.050 

+  9  12  36.8 

-^.39 

0.607  8630 

•f315.6 
+327.3 

23.22 

2.17 

10    5.5 

16 

1  43  51.39 

-1.029 

+  9  10  29,0 

-5.26 

0.608  6346 

23.18 

2.17 

10    1.1 
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Date. 

Var.p«r 
Hoar. 

Apparent 
DflcnnatioB. 

Var.per 
Hour. 

Lqeartthmof 

Diatonoe 
from  Earth. 

Var.per 
Hour. 

Polar 
Semi- 
diam- 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

J» wft. 

JTooii. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

wich. 

h   m      8 

fl 

•     f       ff 

// 

n 

II 

h     m 

Nov.    16 

1  43  51.39 

-1.029 

+9  10  29.0 

-^.38 

0.608  6346 

+337.3 

23.18 

2.17 

10     1.1 

17 

1  43  26.96 

1.007 

9    8  24.3 

6.U 

0.609  4340 

338.8 

23.13 

2.16 

9  56.8 

18 

1  43    3.05 

0.985 

9    6  22.8 

4.99 

0.610  2608 

360.1 

23.09 

2.16 

9  52.5 

19 

1  42  39.69 

0.962 

9    4  24.6 

4.86 

0.611  1145 

361.3 

23.04 

2.15 

9  48.2 

20 

1  42  16.88 

0.938 

9    2  29.7 

4.71 

0.611  9947 

373.3 

23.00 

2.15 

9  43.9 

21 

1  41  54.66 

-0.914 

+9    0  38.4 

-4.56 

0.612  9008 

+383.9 

22.95 

2.15 

9  39.6 

22 

1  41  33.02 

0.889 

8  58  50.6 

4.41 

0.613  8323 

393.3 

22.90 

2.14 

9  35.3 

28 

1  41  11.99 

0.864 

8  57    6.5 

4.36 

0.614  7886 

40S.6 

22.85 

2.14 

9  31.0 

24 

1  40  51.58 

0.838 

8  55  26.1 

4.10 

0.615  7693 

418.6 

22.80 

2.13 

9  26.7 

26 

1  40  31.80 

0.811 

8  53  49.5 

3.94 

0.616  7737 

423.3 

22.76 

2.13 

9  22.5 

26 

1  40  12.68 

-0.783 

+8  52  16.8 

-3.78 

0.617  8012 

+432.8 

22.69 

2.12 

9  18.2 

27 

1  39  54.22 

0.756 

8  50  48.1 

8.61 

0.618  8512 

442.1 

22.64 

2.12 

9  14.0 

28 

1  39  36.44 

0.736 

8  49  23.4 

3.44 

0.619  9230 

451.1 

22.58 

2.11 

9    9.8 

29 

1  39  19.35 

0.608 

8  48    2.9 

8.37 

0.621  0160 

459.8 

22.52 

2.11 

9    5.6 

90 

1  39    2.96 

0.668 

8  46  46.5 

3.10 

0.622  1296 

468.3 

22.47 

2.10 

9    1.4 

Dec.     1 

1  38  47.27 

-0.639 

+8  45  34.3 

-3.93 

0.623  2631 

+476.4 

22.41 

2.10 

8  57.2 

2 

1  38  32.30 

0.609 

8  44  26.4 

3.74 

0.624  4160 

484.3 

22.35 

2.09 

8  53.0 

3 

1  38  18.04 

0.579 

8  43  22.8 

3.66 

0.625  5875 

491.9 

22.29 

2.(» 

8  48.9 

4 

1  38    4.62 

0.548 

8  42  23.5 

3.38 

0.628  7771 

499.3 

22.23 

2.08 

8  44.7 

5 

1  37  51.74 

0.617 

8  41  28.5 

3.30 

0.627  9840 

606.4 

22.17 

2.07 

8  40.6 

6 

1  37  39.70 

-0.486 

+8  40  38.0 

-3.01 

0.629  2076 

+518.3 

22.10 

2.07 

8  36.4 

7 

1  37  28.40 

0.456 

8  39  51.9 

1.83 

0.630  4475 

619.9 

22.04 

2.06 

8  32.3 

8 

1  37  17.86 

0.434 

8  39  10.2 

1.64 

0.631  7030 

536.3 

21.98 

2.06 

8  28.2 

9 

1  37    8.07 

0.393 

8  38  33.0 

1.46 

0.632  9733 

533.3 

21.91 

2.05 

8  24.1 

10 

1  36  59.05 

0.360 

8  38    0.3 

1.37 

0.634  2580 

638.3 

21.85 

2.04 

8  20.0 

11 

1  36  50.79 

-0.338 

+8  37  32.1 

-1.08 

0.635  5565 

+648.8 

21.78 

2.04 

8  16.0 

12 

1  36  43.30 

0.396 

8  37    8.4 

0.89 

0.636  8682 

649.3 

21.72 

2.03 

8  11.9 

13 

1  36  36.68 

0.364 

8  36  49.3 

0.70 

0.638  1925 

664.4 

21.65 

2.02 

8    7.9 

14 

1  36  30.64 

0.331 

8  36  34.7 

0.61 

0.639  5289 

550.3 

21.59 

2.02 

8    3.9 

15 

1  36  25.48 

0.199 

8  36  24.8 

0.33 

0.640  8767 

563.9 

21.52 

2.01 

7  59.8 

16 

1  36  21.11 

-0.166 

+8  36  19.4 

-0.13 

0.642  2355 

+568.4 

21.45 

2.01 

7  55.9 

17 

1  36  17.61 

0.134 

8  36  18.6 

•H).06 

0.643  6048 

672.6 

21.38 

2.00 

7  51.9 

16 

1  36  14.70 

0.101 

8  36  22.4 

0J6 

0.644  9838 

676.6 

21.32 

1.99 

7  47.9 

19 

1  36  12.68 

0.068 

8  36  30.9 

0.46 

0.646  3721 

680.3 

21.25 

1.99 

7  43.9 

20 

1  36  11.44 

0.036 

8  36  43.9 

0.64 

0.847  7691 

688.8 

21.18 

1.98 

7  40.0 

21 

1  36  10.99 

-0.003 

+8  37    1.5 

•H).83 

0.649  1741 

+587.0 

21.11 

1.97 

7  36.0 

22 

1  36  11.S3 

-M).031 

8  37  23,7 

1.03 

0.650  5867 

590.1 

21.04 

1.97 

7  32.1 

23 

1  36  12.47 

0.064 

8  37  50.5 

1.31 

0.652  0062 

608.8 

20.97 

1.96 

7  28.2 

24 

1  36  14.89 

0.097 

8  38  21.9 

1.40 

0.653  4321 

696.4 

20.90 

1.95 

7  24.3 

25 

1  36  17.11 

0.130 

8  38  57.9 

1.60 

0.654  8639 

697.7 

20.84 

1.95 

7  20.4 

28 

1  36  20.fl 

-M).163 

+8  39  38.4 

+1.78 

0.656  3009 

+509.8 

20.77 

1.94 

7  16.6 

27 

1  36  24.90 

0.195 

8  40  23.5 

1.97 

0.657  7426 

601.6 

20.70 

1.94 

7  12.7 

28 

1  36  29.97 

0.328 

8  41  13.1 

3.16 

0.659  1885 

606.3 

20.63 

1.93 

7    8.9 

29 

1  36  35.S3 

0.360 

8  42    7-2 

3.36 

0.660  6379 

604.6 

20.56 

1.92 

7    6.0 

ao 

1  36  42.46 

0.393 

8  43    5.7 

3.53 

0.662  0903 

606.7 

20.49 

1.92 

7    1.2 

31 

1  36  49.86 

•fO.334 

+8  44    8.7 

-•"3.71 

0.663  5452 

+606.7 

20.42 

1.91 

6  57.4 

82 

1  36  58.03 

•  •  • 

+8  45  15.9 

•    •    • 

0.665  0022 

•      •     • 

20.36 

1.90 

6  53.6 
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FOR  GREENWICH  MEAN  NOON. 


Hellooentric 

Date. 

Longitude^ 

Mean  Equinox 

of  Date. 

Var.per 
Day. 

Reductkm 
to  Orbit. 

Heliocentric 
Latitude. 

Var.per 
Day. 

Lonrithmof 
Ratfius  Vector. 

Var.per 
Day. 

•     /      // 

f       n 

// 

•    t       tt 

/# 

Jan. 

3 

3  22    1.6 

5  20.51 

+5.8 

-1  18    3.9 

-0.82 

0.695  1165 

-53.3 

7 

3  43  59.7 

5  20.54 

5.5 

1  18    7.1 

0.77 

0.695  0956 

51 J 

11 

4    5  57.9 

5  20.57 

5.1 

1  18  10.1 

0.72 

0.695  0755 

40.3 

15 

4  27  56.3 

5  20.61 

4.8 

1  18  12.8 

0.67 

0.695  0562 

47J 

19 

4  49  54.8 

5  20.04 

4.5 

1  18  15.4 

0.62 

0.695  0377 

45.3 

23 

5  11  53.4 

5  20.66 

+4.1 

-1  18  17.8 

-0.57 

0.695  0199 

-43J 

27 

5  33  52.1 

5  20.68 

3.8 

1  18  20.0 

0.52 

0.695  0030 

41.3 

31 

5  55  50.9 

5  20.70 

3.4 

1  18  22.0 

0.48 

0.694  9869 

30.3 

Feb. 

4 

6  17  49.7 

5  30.73 

3.1 

1  18  23.8 

0.43 

0.694  9716 

87.3 

8 

6  39  48.7 

5  30.75 

2.8 

1  18  25.4 

0.38 

0.694  9570 

35 .3 

12 

7    1  47.8 

5  20.77 

+2.4 

-1  18  26.9 

-0.33 

0.694  9433 

-33J 

16 

7  23  46.9 

5  30.70 

2.1 

1  18  28.1 

0.28 

0.694  9304 

31.3 

20 

7  45  46.1 

5  20.81 

1.7 

1  18  29.1 

0.24 

0.694  9183 

20^ 

24 

8    7  45.4 

5  20.83 

1.4 

1  18  30.0 

0.10 

0.694  9070 

27J 

28 

8  29  44.7 

5  20.85 

1.0 

1  18  30.7 

0.14 

0.694  8965 

25.1 

Mar. 

3 

8  51  44.2 

5  20.86 

+0.7 

-1  18  31.1 

-O.OO 

0.694  8869 

-23.1 

7 

9  13  43.6 

5  20.87 

+0.4 

1  18  31.4 

-O.05 

0.694  8781 

21.1 

11 

9  35  43.1 

5  20.88 

0.0 

1  18  31.5 

0.00 

0.694  8700 

10.1 

15 

9  57  42.7 

5  20.80 

-0.3 

1  18  31.4 

+0.05 

0.694  8628 

17.0 

19 

10  19  42.3 

5  20.00 

0.7 

1  18  31.1 

0.10 

0.694  8564 

15.0 

23 

10  41  41.9 

5  20.00 

-1.0 

-1  18  30.6 

+0.15 

0.694  8508 

-13.0 

27 

11    3  41.5 

6  20.01 

1.4 

1  18  29.9 

0.20 

0.694  8460 

10.9 

31 

11  25  41.2 

5  20.02 

1.7 

1  18  29.0 

0.25 

0.694  8421 

8.9 

Apr. 

4 

11  47  40.9 

5  30.03 

2.1 

1  18  27.9 

0.30 

0.694  8389 

6.9 

8 

12    9  40.6 

5  30.03 

2.4 

1  18  26.6 

0.34 

0.694  8366 

4.9 

12 

12  31  40.3 

5  20.03 

-2.7 

-1  18  25.2 

+0.30 

0.694  8350 

-  2.8 

16 

12  53  40.1 

5  20.03 

3.1 

1  18  23.5 

0.43 

0.694  8343 

-  0  J 

20 

13  15  39.8 

5  20.03 

3.4 

1  18  21.7 

0.48 

0.694  8344 

+  I J 

24 

13  37  39.5 

5  20.03 

3.8     • 

1  18  19.7 

0.53 

0.694  8353 

3.3 

28 

13  59  39.2 

5  20.03 

4.1 

1  18  17.4 

0.58 

0.694  8370 

5.3 

May 

2 

14  21  38.9 

5  20.03 

-4.4 

-1  18  15.0 

+0.63 

0.694  8396 

+  7.3 

6 

14  43  38.6 

5  20.02 

4.8 

1  18  12.4 

0.68 

0.694  8429 

0.3 

10 

15    5  38.3 

5  20.01 

5.1 

1  18    9.6 

0.73 

0.694  8470 

11.4 

14 

15  27  37.9 

5  20.00 

5.5 

1  18    6.6 

0.78 

0.694  8520 

13.5 

18 

15  49  37.5 

5  20.00 

5.8 

1  18    3.4 

0.83 

0.694  8578 

15.5 

22 

16  11  37.1 

5  20.80 

-6.1 

-1  18    0.0 

+0.87 

0.694  8644 

+17.6 

26 

16  33  36.6 

5  20.88 

6.5 

1  17  56.5 

0.01 

0.6918719 

19.6 

30 

16  55  36.1 

5  20.86 

6.8 

1  17  52.7 

0.06 

0.694  8801 

21.7 

June 

3 

17  17  35.5 

5  20.84 

7.1 

1  17  48.8 

1.01 

0.694  8892 

23.7 

7 

17  39  34.8 

5  20.83 

7.5 

1  17  44.6 

1.06 

0.694  8991 

25.7 

11 

18    1  34.1 

5  20.82 

-7.8 

-1  17  40.3 

+1.11 

0.694  9098 

+27.7 

15 

18  23  33.4 

5  30.80 

8.1 

1  17  35.7 

1.16 

0.694  9213 

29.7 

19 

18  45  32.5 

5  20.78 

8.4 

1  17  31.0 

1.20 

0.694  9335 

31.7 

23 

19    7  31.6 

6  20.76 

8.8 

1  17  26.1 

1.25 

0.694  9466 

33.7 

27 

19  29  30.6 

5  20.74 

9.1 

1  17  21.0 

1.30 

0.694  9605 

35.8 

July 

1 

19  51  29.5 

5  20.72 

-9.4 

-1  17  15.7 

+1.34 

0.694  9752 

+37.8 

5 

20  13  28.4 

6  20.70 

-9.7 

-1  17  10.3 

+1.30 

0.694  9907 

+30.8 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Hellocmtric 

Loodtude, 

Hean  Equinox 

of  Date. 

Var.per 
Day. 

Reduction 
to  Orbit. 

HeUocsntiio 
Latitude. 

Var.  per 
Day. 

Losnrlthm  of 
Radius  Vector. 

Var.  !>« 
Day. 

•     #      /# 

f     $t 

// 

•     /       // 

// 

July         1 

19  51  29.5 

5  29.72 

-  9.4 

-1  17  15.7 

+1.84 

0.694  9752 

+  37.8 

5 

20  13  28.4 

6  29.70 

9.7 

1  17  10.3 

1.30 

0.694  9907 

9i  •'O 

9 

20  35  27.1 

5  29.07 

10.0 

1  17    4.6 

1.44 

0.695  0070 

41.8 

13 

20  57  25.7 

6  29.64 

10.4 

1  16  58.8 

1.40 

0.695  0242 

43.8 

17 

21  19  24.2 

5  29.62 

10.7 

1  16  52.7 

1.53 

0.695  0421 

45.8 

21 

21  41  22.7 

6  29.S9 

-11.0 

-1  16  46.5 

-1-1.58 

0.695  0608 

+  47.8 

25 

22    3  21.0 

6  29.56 

11.3 

1  16  40.1 

1.62 

0.695  0803 

49.7 

29 

22  25  19.1 

5  29.53 

11.6 

1  16  33.5 

1.67 

0.695  1006 

51.7 

Aug.        2 

22  47  17.2 

5  29.50 

11.9 

1  16  26.7 

1.72 

0.695  1216 

53.7 

6 

23    9  15.1 

5  29.46 

12.2 

1  16  19.7 

1.76 

0.695  1435 

56.7 

10 

23  31  12.9 

6  29.42 

-12.5 

-1  16  12.6 

+1.81 

0.695  1662 

+  57.7 

14 

23  53  10.5 

5  29.39 

12.8 

1  16    5.3 

1J6 

0.695  1897 

50.7 

18 

24  15    8.0 

5  29.36 

13.1 

1  15  57.7 

1.91 

0.695  2140 

61.7 

22 

24  37    5.4 

5  29.32 

13.4 

1  15  50.0 

1.95 

0.695  2391 

63.7 

26 

24  59    2.5 

5  29.28 

13.7 

1  15  42.1 

1.99 

0.695  2650 

65.7 

30 

25  20  59.6 

5  29.23 

-14.0 

-1  15  34.1 

+2.04 

0.695  2916 

+  67.6 

Sept.       3 

25  42  56.4 

5  29.19 

14.3 

1  15  25.8 

2.09 

0.695  3191 

69.6 

7 

26    4  53.1 

5  29.15 

14.6 

1  15  17.3 

2.14 

0.695  3473 

n.5 

11 

26  26  49.6 

5  29.10 

14.9 

1  15    8.7 

2.18 

0.695  3763 

73.5 

15 

26  48  45.9 

5  29.06 

15.2 

1  14  59.9 

2.22 

0.695  4061 

75.5 

19 

27  10  42.1 

5  29.01 

-15.5 

-1  14  50.9 

+2.27 

0.695  4367 

+  77.6 

23 

27  32  38.0 

5  28.96 

15.8 

1  14  41.7 

2.32 

0.695  4681 

79.4 

27 

27  54  33.8 

5  28.91 

16.0 

1  14  32.3 

2.37 

0.695  5002 

81.4 

Oct.         1 

28  16  29.3 

5  28.86 

16.3 

1  14  22.7 

2.41 

0.695  5332 

83.3 

6 

28  38  24.7 

5  28.81 

16.6 

1  14  13.0 

2.45 

0.695  5669 

85.2 

9 

29    0  19.8 

5  28.75 

-16.8 

-1  14    3.1 

+2.50 

0.695  6013 

+  87.1 

13 

29  22  14.7 

5  28.70 

17.1 

1  13  53.0 

2.54 

0.695  6366 

89.1 

17 

29  44    9.4 

5  18.65 

17.4 

1  13  42.8 

2.58 

0.695  6726 

90.9 

21 

30    6    3.9 

5  28.60 

17.6 

1  13  32.4 

2.62 

0.695  7093 

92.9 

25 

30  27  58.2 

5  28.54 

17.9 

1  13  21.8 

2.67 

0.695  7469 

94.8 

29 

30  49  52.2 

5  28.48 

-18.1 

-1  13  11.0 

+2.72 

0.695  7852 

+  96.7 

Nov.        2 

31  11  46.0 

5  28.41 

18.4 

1  13    0.0 

2.77 

0.695  8243 

98.6 

6 

31  33  39.5 

5  28.35 

18.6 

1  12  48.9 

2.81 

0.695  8641 

100.5 

10 

31  55  32.8 

5  28.30 

18.9 

1  12  37.5 

2.86 

0.695  9047 

102.5 

14 

32  17  25.9 

5  28.23 

19.1 

1  12  26.0 

2.80 

0.695  9461 

104.4 

18 

32  39  18.7 

5  28.16 

-19.4 

-1  12  14.4 

+2.94 

0.695  9882 

+106.2 

22 

33    1  11.2 

5  28.09 

19.6 

1  12    2.5 

2.99 

0.696  0311 

108.1 

26 

33  23    8.4 

5  28.02 

19.8 

1  11  60.5 

3.02 

0.696  0747 

110.0 

30 

33  44  55.4 

5  27.96 

20.0 

1  11  38.4 

3.06 

0.696  1191 

111.0 

Dee,      ^4 

34    6  47.1 

5  27.90 

20.3 

1  11  26.0 

3.11 

0.696  1642 

113.8 

8 

34  28  38.6 

5  27.82 

-20.5 

-1  11  13.5 

-H3.15 

0.696  2101 

+115.6 

12 

34  50  29.7 

5  27.75 

20.7 

1  11    0.8 

3.20 

0.696  2567 

117.4 

16 

35  12  20.6 

5  27.68 

20.9 

1  10  47.9 

3.24 

0.696  3040 

119.2 

20 

35  34  11.2 

6  27.60 

21.2 

1  10  34.9 

3.28 

0.696  3521 

121.1 

24 

35  56    1.4 

5  27.52 

21.4 

1  10  21.7 

3.32 

0.696  4009 

123.0 

28 

36  17  51.4 

5  27.45 

-21.6 

-1  10    8.3 

-1^.36 

0.696  4505 

+124.8 

32 

38  39  41.0 

6  27.38 

-21.8 

-1    9  54.8 

+3.40 

0.696  5008 

+126.6 
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GREENWICH  MEAN  TIME. 


Date. 

Apparent 
Ascension. 

Var.per 
Hour. 

Apparent 
Dedmation. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hor. 
Paral- 

Transft, 
Merftdiui 

or 

Green- 

JVoon. 

Noon, 

Noon. 

JVoon. 

Noon. 

Noon. 

Noon. 

JVoon. 

wich. 

h    m      8 

B 

O          /              ft 

tt 

// 

tt 

h     m 

Jan.       1 

6  57  33.82 

-0.886 

+22  18    3.2 

•(-1.48 

0.905  3597 

-  21.9 

9.63 

1.10 

12  16.1 

2 

6  57  12.54 

0.887 

22  18  38.8 

1.48 

0.905  3158 

14.6 

9.63 

1.10 

12  11.8 

3 

6  56  51.24 

0.888 

22  19  14.3 

1.48 

0.905  2893 

7.4 

9.63 

1.10 

12    7.5 

4 

6  56  29.92 

0.889 

22  19  49.7 

1.47 

0.905  2802 

-    0.2 

9.63 

1.10 

12    3.2 

5 

6  56    8.59 

0.889 

22  20  25.0 

1.47 

0.905  2884 

+    7.0 

9.63 

1.10 

11  59.0 

6 

6  55  47.27 

-0.888 

-f-22  21    0.2 

+1.46 

0.905  3140 

+  14.3 

9.63 

1.09 

11  54.7 

7 

6  55  25.97 

0.887 

22  21  35.3 

1.46 

0.905  3569 

21.5 

9.63 

1.09 

11  50.4 

8 

6  55    4.71 

0.885 

22  22  10.2 

1.45 

0.905  4171 

28.7 

9.63 

1.09 

11  46.1 

9 

6  54  43.49 

0.883 

22  22  44.9 

1.44 

0.905  4945 

35.8 

9.63 

1.09 

11  41.8 

10 

6  54  22.33 

0.880 

22  23  19.4 

1.43 

0.905  5890 

42.9 

9.63 

1.09 

11  37.5 

11 

6  54    1.24 

-0.877 

+22  23  53.7 

+1.42 

0.905  7006 

+  50.1 

9.63 

1.09 

11  33.3 

12 

6  53  40.24 

0.873 

22  24  27.8 

1.41 

0.905  8293 

57.1 

9.63 

1.09 

1129.0 

13 

6  53  19.33 

0.809 

22  25    1.6 

1.41 

0.905  9749 

64.2 

9.62 

1.09 

11  24.7 

14 

6  52  58.53 

0.864 

22  25  35.3 

1.40 

0.906  1373 

71.2 

9.62 

1.09 

11  20.4 

15 

6  52  37.86 

0.859 

22  26    8.6 

1.38 

0.906  3165 

78.1 

9.61 

1.09 

11  16.2 

16 

6  52  17.32 

-0.853 

+22  26  41.7 

+1.37 

0.906  5124 

+  85.0 

9.61 

1.09 

11  11.9 

17 

6  51  56.92 

0.847 

22  27  14.4 

1.36 

0.906  7247 

91.9 

9.60 

1.09 

11    7.8 

18 

6  51  36.6^ 

0.840 

22  27  46.8 

1.34 

0.906  9535 

98.7 

9.60 

1.09 

11    3.3 

19 

6  51  16.60 

0.833 

22  28  18.9 

1.33 

0.907  1986 

105.5 

9.59 

1.09 

10  59.1 

20 

6  50  56.70 

0.825 

122  28  50.7 

1.32 

0.907  4598 

112.2 

9.59 

1.09 

10  54.8 

21 

6  50  36.99 

-0.817 

+22  29  22.2 

+1.30 

0.907  7370 

+118.8 

9.58 

1.09 

10  50.6 

22 

6  50  17.47 

0.809 

22  29  53.3 

1.29 

0.908  0300 

125.4 

9.57 

1.09 

10  46.3 

23 

6  49  58.17 

0.800 

22  30  24.1 

1.28 

0.908  3388 

131.9 

9.56 

1.09 

10  42.1 

24 

6  49  39.08 

0.790 

22  30  54.5 

1.26 

0.908  6631 

188.4 

9.56 

1.09 

10  37.8 

25 

6  49  20.23 

0.781 

22  31  24.5 

1.24 

0.909  0029 

144.7 

9.55 

1.09 

10  33.6 

26 

6  49    1.61 

-0.770 

+22  31  54.2 

+1.23 

0.909  3579 

+161.1 

9.54 

1.08 

10  29.3 

27 

6  48  43.25 

0.760 

22  32  23.5 

1.21 

0.909  7281 

167.4 

9.53 

1.08 

10  25.1 

28 

6  48  25.15 

0.748 

22  32  52.4 

1.20 

0.910  1133 

163.6 

9.52 

1.08 

10  20.9 

29 

6  48    7.33 

0.737 

22  33  20.9 

1.18 

0.910  5134 

169.7 

9.52 

1-08 

10  16.7 

80 

6  47  49.79 

0.725 

22  33  49.0 

1.16 

0.910  9280 

175.7 

9.51 

1.08 

10  12.4 

31 

6  47  32.53 

-0.713 

+22  34  16.7 

+1.14 

0.911  3570 

+181.7 

9.50 

1.08 

10    8^ 

Feb.      1 

6  47  15.58 

0.700 

22  34  43.9 

1.13 

0.911  8002 

187.6 

9.49 

1.08 

10    4.0 

2 

6  46  58.95 

0.686 

22  35  10.8 

1.11 

0.912  2573 

103.3 

9.48 

1.08 

9  59.8 

3 

6  4lS  42.63 

0.673 

22  35  37.1 

1.09 

0.912  7281 

109.0 

9.47 

1.08 

9  55.6 

4 

6  46  26.65 

0.659 

22  36    3.1 

1.07 

0.913  2124 

204.6 

9.43 

1.08 

9  51.4 

5 

•3  46  11.01 

-0.644 

+22  36  28.6 

+1.05 

0.913  7100 

+310.0 

9.44 

1.07 

9  47.2 

6 

6  45  55.72 

0.630 

22  36  53.6 

1.03 

0.914  2206 

215.4 

9.43 

1.07 

9  43.0 

7 

6  45  40.79 

0.615 

22  37  18.2 

1.01 

0.914  7440 

220.7 

9.42 

1.07 

9  38.9 

8 

6  45  26.22 

0.509 

22  37  42.3 

0.99 

0.915  2798 

225.8 

9.41 

1.07 

9  34.7 

9 

6  45  12.03 

0.583 

22  38    5.9 

0.97 

0.915  8278 

230.8 

9.40 

1.07 

9  30.5 

10 

6  44  58.22 

-0.567 

+22  38  29.1 

+0.95 

0.916  3878 

+235.7 

9.39 

1,07 

9  26.4 

11 

6  44  44.80 

0.551 

22  38  51.7 

0.93 

0.916  9593 

240.5 

9.38 

1.07 

9  22.2 

12 

6  44  31.78 

0.534 

22  39  13.9 

0.91 

0.917  5422 

245.2 

9.36 

1.07 

9  18.1 

13 

6  44  19.15 

0.518 

22  39  35.6 

0.90 

0.918  1362 

249.7 

9.35 

1.06 

9  13.9 

14 

6  44    6.93 

0.500 

22  33  56.9 

0.88 

0.918  7409 

254.2 

9.34 

1.08 

9    9.8 

15 

6  43  55.13 

-0.483 

+22  40  17.7 

+0.86 

0.919  3563 

+258.6 

9.32 

1.06 

9    6.7 

16 

6  43  43.74 

-0.466 

+22  40  38.0 

+0.84 

0.919  9819 

+262.7 

9.31 

1.06 

9    IJS 
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Dtte. 

Apparcot 
'Aaonaion. 

Var.p«r 
H«ar. 

AinMr«nt 
Ducflnartnn. 

Vv.pcr 
Hoar. 

Lofarithm  of 
Distanoe 

Var.par 

Polar 

Sami- 

diAm> 

eUr. 

Hot. 
Paral- 
lax. 

Tranait, 
Meridian 

of 
Oren- 

Jtoow. 

Jfoo%» 

IrooHt 

xFOOfl. 

Jfoom. 

JrOafl. 

iVOOM. 

Ifoo%, 

widi. 

h   m      s 

B 

•     1       ft 

// 

ft 

n 

h     m 

Feb.    16 

6  48  43.74 

-0.466 

+22  40  38.0 

40.64 

0.919  9619 

4968.7 

9.31 

1.06 

9    1.6 

17 

6  48  32.77 

0.446 

22  40  57.8 

0.61 

0.920  6175 

966.9 

9.30 

1.06 

8  57.4 

18 

6  48  22.23 

0.436 

22  41  17.1 

0.70 

0.921  2629 

270.9 

9.29 

1.05 

8  53.3 

19 

6  43  12.1^ 

0.412 

22  41  36.0 

0.77 

0.021 9176 

374.7 

9.27 

1.05 

8  49.2 

20 

6  43    2.45 

0.S04 

22  41  54.3 

0.76 

0.922  5815 

978.6 

9.26 

1.06 

8  45.2 

21 

6  42  53.22 

-0.S76 

+22  42  12.2 

40.74 

0.923  2542 

4982.1 

9.25 

1.06 

8  41.1 

22 

6  42  44.43 

O.SftT 

22  42  29.6 

0.71 

0.923  9356 

265 .6 

9.23 

1.06 

8  37.0 

23 

6  42  36.09 

0.336 

22  42  46.5 

0.60 

0.924  6263 

280.1 

9.22 

1.04 

8  32.9 

24 

6  42  28.21 

0.316 

2^  43    2.9 

0.67 

0.925  3231 

992.4 

9.20 

1.04 

8  28.9 

25 

6  42  20.78 

0.306 

22  48  18.8 

0.66 

0.926  0287 

905.6 

9.19 

1.04 

8  24.8 

20 

6  42  13.82 

-0.286 

+22  48  34.3 

40.63 

0.926  7419 

4266.7 

9.17 

1.04 

8  20.8 

27 

6  42    7.32 

0.361 

2^  43  49.2 

0.61 

0.927  4624 

801.7 

9.16 

1.04 

8  16.7 

28 

6  42    1.28 

0.349 

22  44    3.7 

0.60 

0.928  1899 

804.6 

9.14 

1.03 

8  12.7 

20 

6  41  65.71 

0.233 

22  44  17.7 

0.67 

0.928  9241 

807.3 

9.13 

1.03 

8    8.7 

Mar.      1 

6  41  50.62 

0.302 

22  44  31.2 

0.65 

0.929  6648 

809.9 

9.11 

1.03 

8    4.7 

2 

6  41  46.01 

-0.182 

+22  44  44.3 

40.63 

0.980  4116 

4813.4 

9.09 

1.03 

8    0.7 

3 

6  41  41.87 

0.168 

22  44  56.8 

0.61 

0.981 1642 

814.8 

9.08 

1.03 

7  56.7 

4 

6  41  38.22 

0.142 

22  45    8.8 

0.49 

0.931  9224 

817.0 

9.06 

1.03 

7  52.7 

h 

6  41  35.05 

0.122 

22  46  20.3 

0.47 

0.982  6868 

819.1 

9.06 

1.03 

7  48.7 

0 

6  41  32.37 

0.101 

22  46  31.3 

0.46 

0.983  4641 

831.1 

9.03 

1.03 

7  44.7 

7 

6  41  30.18 

-0.061 

+22  46  41.8 

40.43 

0.934  2271 

4838.0 

9.01 

1.02 

7  40.7 

8 

6  41  28.47 

0.061 

22  45  51.8 

0.41 

0.935  0045 

834.7 

9.00 

1.02 

7  36.8 

0 

6  41  27.25 

0.041 

22  46    1.3 

0.39 

0.935  7858 

836.4 

8.98 

1.02 

7  32.8 

10 

6  41  26.52 

-0.020 

22  46  10.3 

0.36 

0.936  5710 

837.9 

8.97 

1.02 

7  28.9 

11 

6  41  26.27 

0.000 

22  46  18.8 

0.34 

0.937  3595 

839.3 

8.96 

1.02 

7  26.0 

12 

6  41  26.51 

•M).020 

+22  46  26.8 

40.82 

0.938  1512 

4830.6 

8.93 

1.02 

7  21.0 

13 

6  41  27.24 

0.041 

22  46  34.3 

0.80 

0.938  9459 

831.7 

8.92 

1.02 

7  17.1 

14 

6  41  28.46 

0.061 

22  46  41.3 

0.28 

0.989  7432 

833.7 

8.90 

1.01 

7  13.2 

15 

6  41  30.16 

6.061 

22  46  47.8 

0.26 

0.940  6428 

833.6 

8.88 

1.01 

7    9.3 

16 

6  41  32.35 

0.101 

22  46  53.8 

0.24 

0.9413446 

834.6 

8.86 

1.01 

7    6.4 

17 

6  41  35.01 

•M>.12l 

+22  46  59.3 

40.23 

0.942  1483 

4835.2 

8.86 

1.01 

7    1.6 

18 

6  41  38.16 

0.141 

22  47    4.2 

OJO 

0.942  9637 

836.9 

8.83 

1.01 

6  67.7 

10 

6  41  41.78 

0.161 

22  47    8.7 

0.18 

0.943  7604 

836.4 

8.81 

1.00 

6  53.8 

20 

6  41  45.88 

o.m 

22  47  12.7 

0.16 

0.944  6683 

836.8 

8.80 

1.00 

6  49.9 

l^ 

6  41  50.46 

0.201 

22  47  16.2 

0J3 

0.945  3772 

837.2 

8.78 

1.00 

6  46.1 

22 

6  41  56.52 

•M).221 

+22  47  19.1 

40.11 

0.946  1868 

4837.4 

8.76 

1.00 

6  42.2 

> 

6^42    1.05 

6.240 

22  47  21.6 

0.09 

0.946  9968 

837.5 

8.75 

1.00 

6  38.4 

24 

6*4ffi    7.06 

0.260 

22  47  23.6 

0.07 

0.947  8070 

837.6 

8.73 

0.99 

6  34.6 

'21 

6*42  13.58 

0.280 

22  47  25.0 

0.05 

0.948  6173 

337.6 

8.72 

0.99 

6  30.7 

26 

$'^  20.47 
6  42  27.88 

0.290 

22  47  25.9 

0.03 

0.049  4273 

837.4 

8.70 

0.99 

6  26.9 

27 

•MtUllO 

+22  47  26.3 

40.01 

0.950  2369 

4387.2 

8.68 

0.99 

8  23.1 

2S 

6  42  35.76 

6.336 

22  47  26.2 

-0.02 

0.9510469 

836.9 

8.67 

0.99 

6  19.3 

20 

6  42  44.10 

0.307 

22  47  25.6 

0.04 

0.9518640 

836.6 

8.66 

0.98 

6  16.6 

30 

6  42  52.90 

0.376 

22  47  24.3 

0.06 

0.952  6611 

336.0 

8.34 

0.98 

6  11.8 

31 

6  4S    2.16 

0.3B5 

22  47  22.6 

0.08 

0.953  4667 

335.3 

8.62 

0.98 

6    8.0 

Apr.     1 

6  48  11.88 

40.414 

+22  47  20.3 

-0.11 

0.954  2707 

4884.6 

8.40 

0.98 

6    4.2 

2 

6  43  22Xy5 

40.436 

+22  47  17.5 

-0.13 

0.955  0729 

4388.8 

8.59 

0.98 

6    0.4 
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Date. 

Asoenainn. 

Var.per 
Hoar. 

Apparent 
Dedmation. 

Var.per 
Hoar. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hoar. 

Polar 

Semi- 

dfam- 

eter. 

Hor. 
Paral- 
lax. 

Transit, 

of 
Green- 

Noon. 

Noon* 

Noon. 

Noon. 

J^oon. 

Noon, 

Noon, 

Noon. 

widL 

h    m      s 

s 

•       t         n 

II 

n 

It 

h      m 

Apr.      1 

6  43  11.88 

40.414 

4-22  47  20.3 

-0.11 

0.964  2707 

+334.6 

8.60 

0.98 

6     4.2 

2 

6  43  22.05 

0.433 

22  47  17.5 

0.13 

0.955  0729 

333.8 

8.69 

0.98 

6    0.4 

3 

6  43  32.67 

0.462 

22  47  14.2 

0.16 

0.955  8730 

332.9 

8.57 

0.97 

5  56.7 

4 

6  43  43.74 

0.471 

22  47  10.3 

0.17 

0.956  6708 

331.9 

8.56 

0.97 

5  52.9 

5 

6  43  55.26 

0.489 

22  47    5.9 

0.20 

0.967  4662 

330.9 

8.54 

0.97 

6  49.2 

6 

6  44    7.22 

+0.fi07 

4-22  47    0.9 

-0.22 

0.958  2589 

+329.7 

8.53 

0.97 

5  45.5 

7 

6  44  19.61 

0.&25 

22  46  55.4 

0.24 

0.969  0488 

328.6 

8.51 

0.97 

5  41.7 

8 

6  44  32.43 

0.543 

22  46  49.3 

0.27 

0.969  8365 

827.1 

8.60 

0.96 

5  38.0 

9 

6  44  45.69 

0.661 

22  46  42.6 

0.29 

0.960  6189 

826.7 

8.48 

0.96 

5  34.3 

10 

6  44  59.37 

0.679 

22  46  35.4 

0.31 

0.961  3988 

324.2 

8.47 

0.96 

5  30.6 

11 

6  45  13.47 

40.600 

+22  46  27.6 

-0.34 

0.962  1751 

4-322.6 

8.46 

0.96 

5  26.9 

12 

6  45  27.98 

0.613 

22  46  19.3 

0.36 

0.962  9475 

321.0 

8.44 

0.93 

5  23.2 

13 

6  45  42.91 

0.631 

22  46  10.4 

0.38 

0.963  7169 

319.3 

8.42 

0.96 

6  19.5 

14 

6  45  58.25 

0.647 

22  46    0.9 

0.41 

0.964  4801 

317.6 

8.41 

0.96 

6  15.9 

16 

6  46  13.99 

0.664 

22  45  50.8 

0.43 

0.965  2400 

316.7 

8.39 

0.96 

6  12.2 

16 

6  46  30.12 

40.680 

4-22  45  40.2 

-0.45 

0.966  9964 

4313.8 

8.38 

0.96 

5     8.5 

17 

6  46  46.65 

0.607 

22  45  29.0 

0.60 

0.966  7462 

311.8 

8.36 

0.95 

5     4.9 

18 

6  47    3.58 

0.713 

22  45  17.2 

0.63 

0.967  4922 

809.8 

8.35 

0.^ 

5     1.2 

19 

6  47  20.88 

0.729 

22  45    4.8 

0.63 

0.968  2334 

307.8 

8.33 

0.95 

4  57.6 

20 

6  47  38.57 

0.746 

22  44  51.9 

0.66 

0.%8  9694 

305.6 

8.32 

0.95 

4  53.9 

21 

6  47  56.64 

40.761 

+22  44  38.4 

-0.68 

0.969  7003 

4303.4 

8.31 

0.95 

4  50.3 

22 

6  48  15.09 

0.776 

22  44  24.3 

0.60 

0.970  4268 

301.1 

8.29 

0.95 

4  46.7 

23 

6  48  33.90 

0.702 

22  44    9.6 

0.63 

0.971 1458 

298.8 

8.28 

0.94 

4  43.1 

24 

6  48  53.08 

0.807 

22  43  54.3 

0.65 

0.971  8602 

296.5 

8.27 

0.94 

4  39.5 

25 

6  49  12.63 

0.822 

?2  43  38.4 

0.67 

0.972  6689 

294.1 

8.26 

0.94 

4  35.9 

26 

6  49  32.53 

40J«7 

+22  43  21.9 

-0.70 

0.973  2718 

+291.6 

8.24 

O.M 

4  32.3 

27 

6  49  52.79 

0.851 

22  43    4.7 

0.73 

0.973  9685 

280.0 

8.23 

0.94 

4  28.7 

28 

6  50  13.39 

0.866 

22  42  47.0 

0.76 

0.974  3591 

286.4 

8.22 

0.93 

4  25.1 

29 

6  50  34.35 

0.880 

22  42  28.6 

0.78 

0.975  3433 

283.8 

8.20 

0.93 

4  21,5 

30 

6  50  55.64 

0.894 

22  42    9.6 

0.81 

0.976  0211 

281.0 

8.19 

0.93 

4  17.9 

May      1 

6  51  17.28 

40.906 

+22  41  49.9 

-0.83 

0.976  6922 

+278.2 

8.18 

0.93 

4  14.3 

2 

6  61  39.24 

0.922 

22  41  29.7 

0.86 

0.977  3666 

276.4 

8.17 

0.93 

4  10.8 

3 

6  62    1.63 

0.936 

22  41    8.8 

0.88 

0.978  0142 

272.6 

8.15 

0.93 

4     7.2 

4 

6  52  24.15 

0.949 

22  40  47.3 

0.91 

0.978  6648 

969.6 

8.14 

0.93 

4     3.7 

5 

6  52  47.08 

0.962 

22  40  25.1 

0.94 

0.979  3083 

366.6 

8.13 

0.93 

4    0.1 

6 

6  63  10.33 

+0.976 

+22  40    2.3 

-0.96 

0.979  9445 

+263.6 

8.12 

0.92 

3  56.6 

7 

6  63  33.88 

0.988 

22  39  38.9 

0.99 

0.980  5734 

260.5 

8.11 

0.92 

3  53.0 

8 

6  63  67.74 

1.000 

22  39  14.8 

1.02 

0.981 1948 

257.4 

8.09 

0.92 

3  49.5 

9 

6  64  21.89 

1.012 

22  38  60.1 

1.04 

0.981  8087 

254.2 

8.08 

0.92 

3  45.9 

10 

6  64  46.33 

1.024 

22  38  24.7 

1.07 

0.982  4149 

251.0 

8.07 

0.92 

3  42.4 

11 

6  65  11.06 

4-1.036 

+22  37  68.7 

-1.10 

0.983  0134 

+247.8 

8.06 

0.92 

3  38.9 

12 

6  55  36.07 

1.048 

22  37  32.0 

1.13 

0.983  6041 

244.6 

8.06 

0.92 

3  35.4 

13 

6  66    1.35 

1.059 

22  37    4.7 

1.16 

0.984  1869 

241.2 

8.04 

0.91 

3  31.9 

14 

6  66  26.91 

1.070 

22  36  36.8 

1.18 

0.984  7617 

237.8 

8.03 

0.91 

3  28.4 

16 

6  66  52.73 

1.081 

22  36    8.2 

1.21 

0.986  3285 

234.6 

8.02 

0.91 

3  24.9 

16 

6  67  18.81 

4-1.092 

+22  35  38.9 

-1.28 

0.986  8871 

+231.1 

8.00 

0.91 

3  21.4 

17 

6  67  45.15 

+1.103 

+22  35    9.0 

-1.26 

0.986  4876 

+227.6 

7.99 

0.91 

3  17.9 
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Dftto. 

AKWDskm. 

Var.per 
Hoar. 

Apparent 
DecUnatioa. 

Vir.per 
Hour. 

Lonirithmof 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hor. 

Paral- 

lax. 

Transit, 
Meridian 

or 

Oreeo- 

JiToofk 

^OOK. 

Nam, 

Jfoon. 

Jfoon* 

Jfoon, 

Noot^ 

Swh, 

wloh. 

h   m      8 

8 

•     t      ft 

fi 

n 

II 

h     m 

May    17 

6  57  45.15 

-1-1.103 

•f  22  35    9.0 

-1.26 

0.986  4376 

•1-227.6 

7.99 

0.91 

3  17.9 

18 

6  58  11.74 

1.113 

22  34  38.5 

1.20 

0.986  9798 

224.2 

7.98 

0.90 

3  14.4 

19 

6  58  38.58 

1.133 

22  34    7.3 

1.81 

0.987  5138 

320.8 

7.97 

0.90 

3  10.9 

20 

6  59    5.66 

1.183 

22  S3  35.4 

IM 

0.988  0394 

217.3 

7.96 

0.90 

3    7.4 

21 

6  59  32.97 

1.143 

22  33    2.9 

1.87 

0.988  5566 

213.7 

7.95 

0.90 

3    3.9 

22 

7    0    0.52 

-1-1.163 

•f  22  32  29.8 

-1.80 

0.989  0652 

•1-210.1 

7.94 

0.90 

3    0.5 

23 

7    0  28.31 

1.163 

22  31  56.0 

1.42 

0.989  5653 

206.5 

7.94 

0.90 

2  57.0 

24 

7    0  56.32 

1.172 

22  31  21.5 

1.46 

0.990  0566 

202.9 

7.93 

0.90 

2  53.5 

25 

7    1  24.55 

1.181 

22  SO  46.3 

1.48 

0.990  5392 

199.3 

7.92 

0.90 

2  50.1 

26 

7    1  53.00 

1.100 

22  SO  10.5 

1.61 

0.991 0130 

196.6 

7.91 

0.89 

2  46.6 

27 

7    2  21.66 

-H.IW 

-f  22  29  34.0 

-1.63 

0.991  4779 

-1-191.8 

7.90 

0.89 

2  43.1 

28 

7    2  50.54 

1.307 

22  28  56.9 

1.66 

0.991  9337 

188.0 

7.90 

0.89 

2  39.7 

29 

7    3  19.61 

1.216 

22  28  19.1 

1.60 

0.992  3805 

184.3 

7.89 

0.89 

2  36.2 

30 

7    3  48.88 

1.224 

22  27  40.6 

1.62 

0.992  8181 

180.4 

7.88 

0.89 

2  32.8 

31 

7    4  18.34 

1.231 

22  27    1.5 

1.66 

0.993  2466 

176.6 

7.87 

0.89 

2  29.4 

June     1 

7    4  47.99 

•1-1.230 

•f-22  26  21.6 

-1.68 

0.993  6658 

+172.7 

7.87 

0.89 

2  25.9 

2 

7    5  17.83 

1.247 

22  25  41.1 

1.70 

0.994  0756 

168.8 

7.86 

0.89 

2  22.5 

3 

7    5  47.84 

1.264 

22  25    0.0 

1.73 

0.994  4760 

164.9 

7.85 

0.89 

2  19.0 

.4. 

7    6  18.02 

1.261 

22  24  18.2 

1.76 

0.994  8670 

160.9 

7.85 

0.89 

2  15.6 

5 

7    6  48.37 

1.268 

22  23  35.8 

1.78 

0.995  2485 

167.0 

7.84 

0.89 

2  12.2 

6 

7    7  18.88 

+1.276 

+22  22  52.7 

-1.81 

0.995  6205 

+158.0 

7.83 

0.89 

2    8.8 

7 

7    7  49.55 

1.281 

22  22    9.0 

1.88 

0.995  9829 

149.0 

7.82 

0.89 

2    5.3 

8 

7    8  20.37 

1.287 

22  21  24.7 

1.86 

0.996  3358 

146.0 

7.82 

0.89 

2    1.9 

9 

7    8  51.34 

1.203 

22  20  39.7 

1.80 

0.996  6790 

141.0 

7.81 

0.89 

1  58.5 

10 

7    9  22.4> 

1.200 

22  19  54.1 

1.01 

0.997  0126 

137.0 

7.80 

0.89 

1  55.1 

11 

7    9  53.70 

-1-1.306 

•{-22  19    7.8 

-1.94 

0.997  3364 

+132.9 

7.80 

0.89 

1  51.7 

12 

7  10  25.08 

1.310 

22  18  20.9 

1.97 

0.997  6505 

128.9 

7.79 

0.89 

1  48.3 

IS 

7  10  56.58 

1.816 

22  17  33.4 

1.99 

0.997  9550 

124.8 

7.79 

0.89 

1  44.8 

14 

7  U  28.21 

1.320 

22  16  45.3 

2.02 

0.998  2496 

120.7 

7.78 

0.89 

1  41.4 

15 

7  11  59.95 

1.326 

22  15  56.6 

2.04 

0.998  5345 

U6.7 

7.77 

0.88 

1  38.0 

^ 

7  12  31.81 

•M.3S0 

+22  15    7.3 

-2.07 

0.998  8096 

+113.6 

7.77 

0.88 

1  34.6 

17 

7  13    3.79 

1.336 

22  14  17.3 

2.10 

0.999  0749 

106.6 

7.76 

0.88 

1  31.2 

18 

7  13  35.87 

1.330 

22  13  26.7 

2.12 

0.999  3303 

104.4 

7.76 

0.88 

1  27.8 

19 

7  14    8.05 

1.343 

22  12  35.5 

2.15 

0.999  6759 

100.3 

7.75 

0.88 

1  24.4 

20 

7  14  40.33 

1^7 

22  11  43.7 

2.17 

0.999  8115 

96.1 

7.75 

0.88 

1  21.0 

21 

7  15  12.70 

•1-1.861 

+22  10  51.S 

-2.19 

3 .000  0372 

+  93.0 

7.74 

0.88 

1  17.6 

22 

7  15  45.17 

1.864 

22    9  58.4 

2.22 

1.000  2529 

87.8 

7.74 

0.88 

1  14.2 

23 

7  16  17.71 

IJKS 

22    9    4.8 

2.24 

1.000  4586 

83.6 

7.74 

0.88 

1  10.9 

24 

7  16  50.34 

IJ961 

22    8  10.7 

2.27 

1.000  6542 

79.4 

7.74 

0.88 

1    7.5 

25 

7  17  23.05 

1.864 

22    7  15.9 

2.29 

1.000  8397 

76.3 

7.7S 

0.P8 

1    4.1 

26 

7  17  55.88 

-1-1.867 

+22    6  20.6 

-2.32 

1.001  0151 

+  71.0 

7.73 

0.88 

1    0.7 

27 

7  18  28.68 

1.870 

22    5  24.7 

2.34 

1.001 1803 

66.7 

7.73 

0.88 

0  57.3 

28 

7  19    1.59 

1.372 

22    4  28.3 

2.36 

1.001 3353 

63.6 

7.72 

0.88 

0  53.9 

29 

7  19  34.55 

1.876 

22    3  31.3 

2.39 

1.001 4801 

68.3 

7.72 

0.88 

0  50.5 

SO 

7  20    7.57 

1.877 

22    2  33.8 

2.41 

1.001  6146 

68.9 

7.72 

0.88 

0  47.1 

Wy     1 

7  20  40.63 

•f-1.870 

+22    1  36.7 

-2.43 

1.001  7389 

+  49.7 

7.72 

0.88 

0  43.7 

2 

7  21  13.74 

•1-1480 

+22    0  37.1 

-2.46 

1.0018530 

+  46.4 

7.71 

0.88 

a  40.4 
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GREENWICH  MEAN  TIME. 


Date. 

Apparent 
Ascension. 

Var.per 
Hour. 

Apparent 
Dedlnation. 

Var.per 
Hour. 

Loearithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 

Semj- 

diam- 

eter. 

Hot. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Orocn* 

Ifoon. 

JY^oon. 

Jvoovi. 

J^oon. 

Noon. 

JFoon. 

Noon. 

Noon. 

wi<di. 

h   in      8 

8 

•      f        tf 

// 

ft 

rt 

h       m 

July      1 

7  20  40.63 

+1.379 

+22    1  35.7 

-2.43 

1.001  7389 

+  49.7 

7.72 

0.88 

0  4S.7 

2 

7  21  13.74 

1.380 

22    0  37.1 

2.46 

1.001  8530 

«.4 

7.71 

0.88 

0  40.4 

3 

7  21  46.88 

1.381 

21  69  38.0 

2.48 

1.001  9567 

«1.1 

7.71 

0.88 

0  37.0 

4 

7  22  20.06 

1.383 

21  58  38.3 

2.50 

1.002  0502 

36.8 

7.71 

0.88 

0  33.6 

5 

7  22  53.27 

1.384 

21  67  38.2 

2.51 

1.062  1333 

32.5 

7.71 

0.87 

0  30.2 

6 

7  23  26.50 

+1.385 

+21  66  37.6 

-2.54 

1.002  2061 

+  28.2 

7.71 

0.87 

0  26.9 

7 

7  23  69.74 

1.385 

21  66  36.6 

2.56 

1.002  2686 

2B.9 

7.70 

0.87 

0  23.5 

8 

7  24  33.00 

1.386 

21  54  34.9 

2.58 

1.002  3209 

19.6 

7.70 

0.87 

0  20.1 

9 

7  25    6.27 

1.386 

21  53  32.9 

2.59 

1.002  3628 

16.3 

7.70 

0.87 

0  16.7 

10 

7  25  39.64 

1.386 

21  52  36.4 

2.61 

1.002  3945 

11.1 

7.70 

0.87 

0  13.3 

11 

7  26  12.82 

+1.386 

+21  51  27.4 

-2.63 

1.002  4160 

+    6.8 

7.70 

0.87 

0    9.9 

12 

7  26  46.08 

1.386 

21  50  24.1 

2.65 

1.002  4272 

+    2.5 

7.70 

0.87 

0     6.6 

13 

7  27  19.34 

1.385 

21  49  20.3 

2.67 

1.092  42S1 

-    1.8 

7.70 

0.87 

r  0     ZA 

\8      M.t 

14 

7  27  52.58 

1.385 

21  48  16.1 

2.69 

1.002  4188 

6.0 

7.70 

0.87 

23  56.4 

16 

7  2S  25.81 

1.384 

21  47  11.4 

2.70 

1.002  3992 

10.3 

7.71 

0.87 

23  63.0 

16 

7  28  59.02 

+1.383 

+21  46    6.4 

-2.72 

1.002  3696 

-  14.5 

7.71 

0.87 

23  49.6 

17 

7  29  32.21 

1.382 

21  46    1.0 

2.73 

1.002  3295 

18.8 

7.71 

0.87 

23  46.3 

18 

7  30    6.37 

1.381 

21  43  66.2 

2.75 

1.002  2794 

23.0 

7.71 

0.87 

23  42.9 

19 

7  30  38.50 

1.380 

21  42^.0 

2.76 

1.092  2191 

3f7.3 

7.71 

0.87 

23  39.5 

20 

7  81  11.59 

1.878 

21  41  42.6 

2.78 

1.002  1485 

31.5 

7.71 

0.87 

23  36.1 

21 

7  81  44.64 

+1.376 

+21  40  35.7 

-2.79 

1 .002  0677 

-35.8 

7.71 

0.87 

23  32.7 

22 

7  82  17.65 

1JI74 

21  39  28.6 

2.81 

1.001  9766 

40.1 

7.72 

0.87 

23  29.3 

23 

7  82  50.60 

lJi72 

21  38  20.9 

2.82 

1.001  8752 

44.4 

7.72 

0.87 

23  26.0 

24 

7  83  23.51 

1.870 

21  87  13.1 

2.83 

1.001  7636 

46.7 

7.72 

0.87 

23  22.6 

25 

7  83  56.36 

1.867 

21  36    4.9 

2.85 

1.001  6416 

58.0 

7.72 

0.88 

23  19.2 

26 

7  84  29.13 

+1.865 

+21  34  66.4 

-2.86 

1.0015094 

-  57.2 

7.72 

0.88 

23  16.8 

27 

7  36    1.86 

1.862 

21  33  47.7 

2.87 

1.001  3670 

61.5 

7.73 

0.88 

23  12.4 

28 

7  85  34.49 

1.358 

21  32  38.7 

2.R8 

1.001  2143 

66.8 

7.73 

0.88 

23    9.0 

29 

7  86    7.05 

1.855 

21  31  29.6 

2.89 

1.001  0614 

70.0 

7.73 

0.88 

23    ^.6 

30 

7  86  30.53 

1.851 

21  30  20.1 

2.90 

1.000  8782 

74.3 

7.73 

0.88 

23    2.2 

31 

7  37  11.92 

+1,348 

+21  29  10.4 

-A.Ol 

1.000  6949 

-78.5 

7.74 

0.88 

22  58.8 

Aug.      1 

7  37  44.23 

1.344 

21  28    0.6 

2.91 

1.000  5013 

88.8 

7.74 

0.88 

22  66.4 

2 

7  88  16.43 

1.840 

21  26  60.5 

2.92 

1.000  2976 

87.0 

7.75 

0.88 

22  62.0 

3 

7  38  48.53 

1.335 

21  26  40.3 

2.93 

1.000  0837 

91.2 

7.7S 

0.88 

^  48.6 

4 

7  39  20.53 

1.331 

21  24  29.9 

2.94 

0.999  8698 

06.4 

7.76 

0.88 

22  46.2 

5 

7  S9  52.41 

+1.396 

+21  28  19.4 

-A.94 

0.990  6268 

-99.6 

7.76 

0.88 

22  41.8 

6 

7  40  24.18 

1.321 

21  22    8.8 

2.94 

0.999  3819 

103.7 

7.76 

0.88 

22  38.4 

7 

7  40  56.83 

1.316 

21  to  68.1 

2.95 

0.9991280 

107.8 

7.77 

0.88 

22  36.0 

8 

7  41  27.35 

1.311 

21  19  47.8 

2.95 

0.998  8643 

112.0 

7.77 

0.88 

22  31.6 

9 

7  41  58.74 

1.306 

21  18  31.4 

2.95 

0.998  5906 

116.1 

7.77 

0.88 

22  28.2 

10 

7  42  30.00 

+1.800 

+21  17  26.6 

-2.96 

0.998  3071 

-120.2 

7.78 

0.88 

22  24.8 

U 

7  43    1.13 

1.294 

21  16  14.6 

2.96 

0.998  0138 

121.3 

7.78 

0.88 

23  21.3 

IS 

7  43  32.11 

1.288 

21  16    3.6 

2.96 

0.997  7107 

128.3 

7.79 

0.88 

S17.9 

IS 

7  44    2.96 

1.282 

21  13  62.4 

2.96 

0.997  3980 

132.3 

7.79 

0.88 

22  14.5 

14 

7  44  38.64 

1.276 

21  12  41.4 

2.96 

0.997  0766 

136.3 

7.80 

0.89 

21  11.1 

U 

7  45    4.18 

+1.219 

+21  11  39.4 

-2.96 

0.996  7436 

-140  J) 

7.80 

0.89 

22    7.7 

u 

7  46  34.67 

+1.263 

+21  10  19.4 

-^.96 

0.996  4020 

-144.4 

7.81 

0.89 

22    42 
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GREENWICH  MEAN  TIME. 


Date. 

Apnaroat 

Right 

Var.ixr 
Hour. 

Apparent 
Decimation. 

Var.per 
Hoar. 

Lonrithmof 
Distance 

Var.per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Green- 

Jfoo«. 

Jfoon. 

Jfoon. 

iToon. 

Noon. 

Ifoon, 

Noen. 

Nwm. 

wich. 

h   m      B 

s 

•        /           fr 

// 

It 

H 

h      m 

Aug.    16 

7  45  34.57 

+1.263 

+»21  10  19.4 

-2iM 

0.996  4020 

-144.4 

7.81 

0.89 

22    4.2 

17 

7  46    4.79 

1.266 

21    9    8.5 

2.95 

0.996  0607 

148.4 

7.81 

0.89 

22    0.8 

18 

7  46  34.85 

1.249 

21    7  57.6 

2.95 

0.995  6899 

152.3 

7.82 

0.89 

21  57.3 

19 

7  47    4.74 

1.248 

21    6  46.8 

2.95 

0.995  3195 

156.3 

7.83 

0.89 

21  53.9 

20 

7  ^  34.46 

1.236 

21    5  36.1  ' 

2.94 

0.994  9396 

160.8 

7.84 

0.89 

21  50.5 

21 

7  48    4.00 

•*>1.2a7 

+21    4  25.6 

-2.94 

0.994  5501 

-164.3 

7.84 

0.89 

21  47.0 

22 

7  48  33.35 

1.219 

21    3  15.0 

2.93 

0.994  1512 

168.2 

7.86 

0.89 

21  43.6 

23 

7  49    2.52 

1.2U 

21    2    4.7 

2.93 

0.993  7428 

172.1 

7.86 

0.89 

21  40.1 

24 

7  ^  81.^ 

1.203 

21    0  54.6 

2.92 

0.993  3251 

176.0 

7.87 

0.90 

21  36.7 

25 

7  50    0.26 

1.106 

20  59  44.7 

2.91 

0.992  8981 

179.9 

7.88 

0.90 

21  33.2 

26 

7  50  28.83 

•1-1.186 

+20  58  35.0 

-2.90 

0.992  4618 

-183.7 

7.88 

0.90 

21  29.7 

27 

7  50  57.19 

1.178 

20  57  25.6 

2.80 

0^^0168 

187.5 

7.89 

0.90 

21  26.3 

28 

7  51  25.35 

1.109 

20  56  16.4 

2.88 

0.991  5616 

101.3 

7.90 

0.90 

21  22.8 

29 

7  51  53.28 

1.169 

20  65    7.4 

2.87 

0.991  0980 

WSJ 

7.91 

0.90 

21  19.3 

30 

7  52  20.99 

1.150 

20  53  58.8 

2.85 

0.990  6253 

198.8 

7.92 

0.90 

21  15.9 

31 

7  52  48.47 

+1.140 

+20  52  50.5 

-2.84 

0J001437 

-202.5 

7.93 

0.90 

21  124 

Sept     1 

7  53  15.73 

1.131 

20  51  42.6 

2.82 

0.989  6533 

206.1 

7.94 

0.90 

21    8.9 

2 

7  63  42.74 

1.120 

20  50  35.0 

2.81 

0J9891542 

209.8 

7.95 

0.90 

21    5.4 

3 

7  54    9.51 

1.110 

20  49  27.7 

2.79 

0.988  6464 

213.4 

7.95 

0.91 

21    1.9 

4 

7  54  36.(M 

1.100 

20  48  20.9 

2.78 

0.988  1300 

217.0 

7.96 

0.91 

20  68.4 

6 

7  55    2.32 

+1.090 

+20  47  14.5 

-2.76 

0.987  6050 

-220.5 

7.97 

0.91 

20  54.9 

6 

7  55  28.^ 

1.079 

20  46    8.6 

2.74 

0.987  0717 

223.9 

7.98 

0.91 

20  61.4 

7 

7  55  54.11 

1.068 

20  45    8.1 

2.72 

0.986  5301 

227.4 

7.99 

0.91 

20  47.9 

8 

7  56  19.61 

1.0S7 

20  43  68.1 

2.70 

0.985  9802 

230.8 

8.00 

0.91 

20  44.4 

9 

7  56  44.84 

1.046 

20  42  53.6 

2.68 

0.985  4221 

234.2 

8.01 

0.91 

20  40.9 

10 

7  57    9.81 

+1.065 

+20  41  49.7 

-2.66 

0.984  8560 

-337.5 

8.02 

0.91 

20  37.4 

11 

7  57  34.50 

1.023 

20  40  46.2 

2.68 

0.984  2819 

240.8 

8.03 

0.91 

20  33.9 

12 

7  57  58.92 

1.011 

20  39  43.3 

2.01 

0.983  7000 

244.1 

8.04 

0.91 

20  30.3 

13 

7  58  23.05 

1.000 

20  88  41.0 

2.59 

0.988  1102 

247.4 

8.06 

0.92 

20  26.8 

14 

7  58  46.90 

0.968 

20  37  39.2 

2.66 

0.982  5127 

250.5 

%sn 

0.92 

20  23.2 

15 

7  59  19.45 

+0.975 

+20  36  38.1 

-2.53 

0.981  9076 

-253.7 

8.08 

0.92 

20  19.7 

16 

7  59  38.71 

0.963 

20  85  37.6 

2.51 

0.981  2949 

256.9 

8.09 

0.92 

20  16.1 

17 

7  59  56.68 

0.961 

20  34  37.8 

2.48 

0.980  6747 

260.0 

8.10 

0.92 

20  12.6 

18 

8    0  19.34 

0.968 

20  83  38.7 

2.45 

0.980  0470 

203.0 

8.11 

0.92 

20    9.0 

19 

8    0  41.69 

0.165 

20  32  40.2 

2.42 

0.979  4121 

266.0 

8.12 

0.92 

20    5.5 

20 

8    1    8.73 

+0.911 

+29  81  42.4 

-2.39 

0.978  7700 

-269.0 

8.14 

0.92 

20    1.9 

21 

8    1  25.44 

0.898 

20  30  45.4 

2.36 

0.978  1299 

271.9 

8.15 

0.92 

Id  58.3 

22 

8    1  46.84 

0.885 

20  29  49.2 

2.32 

0.977  4648 

274.8 

8.16 

0.92 

19  64.7 

23 

8    2    7.90 

0.871 

20  28  53.8 

2.29 

0.976  8018 

277.6 

8.17 

0.93 

19  61.2 

24 

8    2  28.64 

0.867 

20  27  59.2 

2.26 

0.976  1321 

280.4 

8.18 

0.93 

19  47.6 

25 

8    2  49.93 

+0.843 

+20  27    5.5 

-2.22 

0.975  4657 

-283.2 

8.20 

0.93 

19  44.0 

26 

8    3    9.99 

0.829 

20  26  12.6 

2.19 

0.974  7729 

285.8 

8.21 

0.93 

19  40.4 

27 

8    3  28.80 

0.814 

20  25  30.5 

2.15 

0.974  0837 

288.4 

8.22 

0.93 

19  36.8 

28 

8    3  48.15 

0.709 

20  24  29.4 

2.11 

0.973  3884 

291.0 

8.23 

0.93 

19  33.2 

29 

8    4    7.15 

0.784 

20  23  39.2 

2.07 

0.972  6871 

203.4 

8.25 

0.93 

19  29.5 

80 

8    4  25.79 

+0.709 

+20  22  49.9 

-2.06 

0.971  9799 

-295.9 

8.26 

0.94 

19  26.9 

Oct      1 

8    4  44.97 

+0.764 

+20  22    1.6 

-1.90 

0.971  2670 

-298.4 

8.28 

0.94 

19  22.2 
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Date. 

ABoeosioii. 

Var.p«r 
Hour. 

Apparent 
DecUnation. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 

Sranl- 

diam- 

eter. 

Hor. 
Paral- 
lax. 

TraiiBlt, 
Meridian 

or 

Oreaa- 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

widk. 

h    m      8 

8 

•        t            n 

It 

It 

II 

h     m 

Oct.      1 

8    4  44.07 

+0.764 

+20  22    1.6 

-1.99 

0.971  2670 

-208.4 

8.28 

0.94 

19  22.2 

2 

8    5    1.98 

0.739 

20  21  14.3 

1.95 

0.970  5485 

300.5 

8.29 

0.94 

19  18.6 

3 

8    5  19.52 

0.723 

20  20  28.0 

1.91 

0.969  8246 

302.7 

8.30 

0.94 

19  15.0 

4 

8    5  36.68 

0.707 

20  19  42.7 

1.86 

0.969  0955 

804.9 

8.32 

0.94 

19  11.3 

5 

8    5  53.47 

0.601 

20  18  58.5 

1.82 

0.968  3613 

306.9 

8.33 

0.95 

19    7.7 

6 

8    6.  9.87 

+0.676 

+20  18  15.3 

-1.78 

0.967  6222 

-308.9 

8.35 

0.95 

19    4.0 

7 

8    6  25.89 

0.660 

20  17  33.2 

1.73 

0.966  8784 

310.0 

8.36 

0.95 

19    0.3 

8 

8    6  41.52 

0.643 

20  16  52.1 

1.69 

0.9661300 

312.8 

8.37 

0.95 

18  56.6 

9 

8    6  56.76 

0.627 

20  16  12.2 

1.64 

0.965  3770 

814.6 

8.39 

0.95 

18  53.0 

10 

8    7  11.60 

0.610 

20  15  33.4 

1.59 

0.964  6198 

816.3 

8.40 

0.95 

18  49.3 

11 

8    7  26.05 

+0.594 

+20  14  55.7 

-1.65 

0.963  8586 

-318.0 

8.42 

0.95 

18  45.6 

12 

8    7  40.09 

0.677 

20  14  19.2 

1.50 

0.963  0934 

319.6 

8.43 

0.95 

18  41.9 

13 

8    7  53.73 

0.660 

20  13  43.8 

1.45 

0.962  3245 

821.1 

8.45 

0.96 

18  38.2 

14 

8    8    6.96 

0.643 

20  13    9.7 

1.40 

0.961  5519 

822.6 

8.46 

0.96 

18  34.4 

15 

8    8  19.78 

0.626 

20  12  36.7 

1.35 

0.960  7759 

824.0 

8.48 

0.96 

18  30.7 

16 

8    8  32.18 

+0.508 

+20  12    5.0 

-1.30 

0.959  9967 

-825.3 

8.49 

0.96 

18  27.0 

17 

8    8  44.16 

0.490 

20  11  34.5 

1.24 

0.959  2143 

326.6 

8.61 

0.96 

18  23.3 

18 

8    8  55.72 

0.473 

20  11    5.3 

1.19 

0.958  4290 

327.8 

8.53 

0.96 

18  19.5 

19 

8    9    6.85 

0.455 

20  10  37.4 

1.14 

0.957  6410 

328.9 

8.54 

0.96 

18  15.8 

?0 

8    9  17.55 

0.437 

20  10  10.7 

1.08 

0.956  8505 

329.9 

8.56 

0.97 

18  12.0 

21 

8    9  27.82 

+0.410 

+20    9  45.4 

-1.08 

0.956  0577 

-330.8 

8.57 

0.97 

18    8.2 

22 

8    9  37.65 

0.400 

20    9  21.4 

0.97 

0.955  2628 

331.6 

8.59 

0.97 

18    4.4 

23 

8    9  47.04 

0.382 

20    8  58.7 

0.92 

0.954  4661 

332.3 

8.61 

0.97 

18    0.6 

24 

8    9  55.98 

0.363 

20    8  37.4 

0.86 

0.953  6677 

333.0 

8.62 

0.97 

17  56.9 

25 

8  10    4.48 

0.345 

20    8  17.5 

0.80 

0.952  8679 

333.5 

8.64 

0.98 

17  53.1 

26 

8  10  12.53 

+0.326 

+20    7  58.9 

-0.74 

0.952  0670 

-333.9 

8.65 

0.98 

17  49.3 

27 

8  10  20.12 

0.307 

20    7  41.8 

0.60 

0.951  2651 

334.3 

8.67 

0.98 

17  45.5 

28 

8  10  27.27 

0.288 

20    7  26.0 

0.63 

0.950  4626 

334.5 

8.69 

0.98 

17  41.7 

29 

8  10  33.96 

0.269 

20    7  11.7 

0.56 

0.949  6596 

834.6 

8.70 

0.98 

17  37.8 

30 

8  10  40.19 

0.250 

20    6  58.9 

0.50 

0.948  8565 

334.6 

8.72 

0.99 

17  34.0 

31 

8  10  45.96 

+0.231 

+20    6  47.5 

-0.46 

0.948  0535 

-834.5 

8.73 

0.99 

17  30.2 

Nov.      1 

8  10  51.27 

0.212 

20    6  37.5 

0.39 

0.947  2508 

334.3 

8.75 

0.99 

17  26.3 

2 

8  10  56.12 

0.192 

20    6  28.8 

0.33 

0.946  4487 

334.0 

8.77 

0.99 

17  22.4 

3 

8  11    0.50 

0.173 

20    6  21.7 

0.26 

0.945  6474 

333.6 

8.78 

0.99 

17  18.6 

4 

8  11    4.42 

0.164 

20    6  16.1 

0.21 

0.944  8473 

333.1 

8.80 

1.00 

17  14.7 

5 

8  11    7.88 

+0.136 

+20    6  11.8 

-0.16 

0.944  0484 

-332.6 

8.81 

1.00 

17  10.8 

6 

8  11  10.88 

0.116 

20    6    9.1 

0.08 

0.943  2512 

831.8 

8.83 

1.00 

17     6.9 

7 

8  11  13.41 

0.096 

20    6    7.8 

-0.02 

0.942  4558 

331.0 

8.85 

1.00 

17     3.0 

8 

8  11  15.47 

0.076 

20    6    8.0 

+0.04 

0.941  6624 

330.1 

8.86 

1.00 

16  59.2 

9 

8  11  17.07 

0.067 

20    6    9.7 

0.10 

0.940  8714 

329.1 

8.88 

1.01 

16  55.2 

10 

8  11  18.20 

+0.037 

+20    6  12.8 

+0.16 

0.940  0829 

-328.0 

8.89 

1.01 

16  51.3 

11 

8  11  18.86 

+0.018 

20    6  17.4 

0.22 

0.939  2972 

326.7 

8.91 

1.01 

16  47,4 

12 

8  11  19.06 

-0,002 

20    6  23.5 

0.28 

0.938  5146 

326.4 

8.93 

1.01 

16  43.4 

13 

8  11  18.78 

0.021 

20    6  31.0 

0.34 

0.937  7354 

323.9 

8.94 

1.01 

16  38.5 

14 

8  11  18.04 

0.041 

20    6  40.0 

0.41 

0.936  9597 

322.4 

8.96 

1.02 

16  35.5 

15 

8  11  16.83 

-0.060 

+20    6  50.5 

+0.47 

0.936  1878 

-820.7 

8.97 

1.02 

16  31.6 

16 

8  11  15.15 

-0.090 

+20    7    2.4 

+0.53 

0.935  4201 

-818.9 

8.99 

1.02 

16  27.6 
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D«t«. 

Aaoeotion. 

Var.p«r 
Hour. 

AppftTcnt 
DedmatioD. 

Var.p«r 
Hour. 

Loffuithmof 

Distance 
from  Earth. 

Var.  per 
Hour. 

Po'ar 

Bemi- 

diam- 

eter. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Novn. 

wich. 

h    m      s 

8 

•      f       ff 

tf 

n 

tt 

h     m 

KoT.  16 

8  11  15.15 

-0.080 

+20    7    2.4 

+0.53 

0.935  4201 

-318.9 

8.99 

1.02 

16  27.6 

17 

8  11  13.01 

0.090 

20    7  15.9 

0.59 

0.934  6569 

817.0 

9.01 

1.02 

16  23.7 

18 

8  11  10.39 

0.110 

20    7  30.8 

0.65 

0.933  8983 

315.0 

9.02 

1.02 

16  19.7 

19 

8  11    7.31 

0.138 

20    7  47.2 

0.71 

0.933  1448 

312.9 

9.04 

1.03 

16  16.7 

20 

8  11    3.76 

0.158 

20    8    5.1 

0.78 

0.932  3966 

310.6 

9.05 

1.03 

16  11.7 

21 

8  10  59.74 

-0.177 

+20    8  24.4 

■fO.84 

0.931  6539 

-308.2 

9.07 

1.03 

16    7.7 

22 

8  10  55.27 

0.106 

20    8  45.2 

0.90 

0.930  9172 

805.7 

9.08 

1.03 

16    3.7 

23 

8  10  50.33 

0.216 

20    9    7.4 

0.96 

0.930  1866 

803.1 

9.10 

1.03 

15  59.6 

24 

8  10  44.92 

0.235 

20    9  31.1 

1.01 

0.929  4625 

800.3 

9.11 

1.04 

15  66.6 

25 

8  10  39.06 

0.254 

20    9  56.1 

1.07 

0.928  7452 

297.4 

9.13 

1.04 

15  51.6 

26 

8  10  32.75 

-0.272 

+20  10  22.6 

+1.13 

0.928  0350 

-294.4 

9.14 

1.04 

15  47.6 

27 

8  10  25.99 

0.201 

20  10  50.5 

1.19 

0.927  3323 

291.2 

9.15 

1.04 

15  43.6 

28 

8  10  18.78 

0.310 

20  11  19.8 

1.25 

0.926  6374 

287.9 

9.17 

1.04 

16  39.4 

29 

8  10  11.12 

0.328 

20  11  50.5 

1.31 

0.925  9505 

284.5 

9.18 

1.04 

15  35.4 

30 

8  10    3.03 

0.346 

20  12  22.5 

1.36 

0.925  2719 

281.0 

9.20 

1.04 

16  31.3 

Dec.     1 

8    9  54.50 

-0.366 

+20  12  65.8 

+1.41 

0.924  6019 

-277.3 

9.21 

1.04 

16  27.2 

2 

8    9  45.53 

0.383 

20  13  30.4 

1.47 

0.923  9409 

273.5 

9.22 

1.06 

15  23.2 

3 

8    9  36.14 

0.400 

20  14    6.3 

1.52 

0.923  2889 

260.7 

9.24 

1.05 

15  19.1 

4 

8    9  26.33 

0.418 

20  14  43.6 

1.58 

0.922  6464 

265.7 

9.25 

1.06 

15  15.0 

5 

8    9  16.10 

0.436 

20  15  21.9 

1.63 

0.922  0135 

261.6 

9.27 

1.05 

15  10.9 

6 

8    9    6.47 

-0.452 

+20  16    1.5 

+1.68 

0.921  3906 

-267.4 

9.28 

1.06 

16    6.7 

7 

S    8  64.42 

0.460 

20  16  42.4 

1.73 

0.920  7780 

253.1 

9.29 

1.06 

15    2.6 

8 

8    8  42.98 

0.485 

20  17  24.4 

1.78 

0.920  1758 

248.7 

9.30 

1.06 

14  58.6 

9 

8    8  31.14 

0.502 

20  18    7.6 

1.82 

0.919  5843 

244.2 

9.32 

1.06 

14  54.4 

10 

8    8  18.90 

0.518 

20  18  51.9 

1.87 

0.919  0038 

239.5 

9.33 

1.06 

14  50.2 

11 

8    8    6.29 

-0.533 

+20  19  37.3 

+1.91 

0.918  4345 

-234.8 

9.34 

1.06 

14  46.1 

12 

8    7  53.30 

0.549 

20  20  23.8 

1.96 

0.917  8767 

230.0 

9.35 

1.06 

14  41.9 

13 

8    7  39.93 

0.565 

20  21  ]1.4 

2.00 

0.917  3306 

225.0 

9.36 

1.06 

14  37.8 

14 

8    7  26.20 

0.580 

20  22    0.0 

2.05 

0.916  7965 

220.0 

9.38 

1.07 

14  33.6 

16 

8    7  12.11 

0.595 

20  22  49.7 

2.09 

0.916  2747 

214.8 

9.39 

1.07 

14  29.4 

16 

8    6  57.66 

-0.609 

+20  23  40.3 

+2.18 

0.915  7654 

-209.5 

9.40 

1.07 

14  25.3 

17 

8    6  42.87 

0.623 

20  24  31.9 

2.17 

0.915  2689 

204.1 

9.41 

•1.07 

14  21.1 

18 

8    6  27.74 

0.637 

20  25  24.4 

2.21 

0.914  7855 

198.6 

9.42 

1.07 

14  16.9 

19 

8    6  12.28 

0.651 

20  26  17.8 

2.24 

0.914  3154 

193.0 

9.43 

1.07 

14  12.7 

20 

8    5  56.50 

0.664 

20  27  12.1 

2.28 

0.913  8589 

187.4 

9.44 

1.07 

14    8.5 

21 

8    6  40.40 

-0.677 

+20  2S    7.2 

+2.81 

0.913  4161 

-181.6 

9.45 

1.07 

14    4.3 

22 

8    5  23.99 

0.690 

20  29    3.2 

2.35 

0.912  9873 

175.7 

9.46 

1.08 

14    0.1 

23 

8    5    7.28 

0.702 

20  29  59.9 

2.38 

0.912  5728 

169.7 

9.47 

1.08 

13  55.9 

24 

8    4  50.29 

0.714 

20  30  57.4 

2.41 

0.912  1727 

163.6 

9.48 

1.08 

13  51.7 

25 

8    4  33.02 

0.725 

20  31  55.6 

2.44 

0.911  7873 

157.5 

9.49 

1.08 

13  47.5 

26 

8    4  15.48 

-0.786 

+20  32  54.5 

+2.47 

0.911  4168 

-151.2 

9.50 

1.08 

13  43.2 

27 

8    3  57.69 

0.746 

20  33  54.0 

2.49 

0.911  0614 

144.9 

9.51 

1.08 

13  39.0 

28 

8    3  39.65 

0.757 

20  34  54.0 

2.51 

0.910  7212 

138.5 

9.51 

1.08 

13  34.8 

29 

8    3  21.37 

0.766 

20  35  54.6 

2.54 

0.910  3966 

132.0 

9.52 

1.08 

13  30.5 

30 

8    3    2.87 

0.775 

20  36  55.7 

2.56 

0.910  0876 

125.5 

9.52 

1.08 

13  26.3 

31 

8    2  44.16 

-0.784 

+20  37  57.3 

+2.58 

0.909  7943 

-118.9 

9.63 

1.08 

13  22.1 

32 

8    2  25.24 

-^20  38  69:3 

•    • 

0.909  6168 

•      •      • 

9.64 

1.09 

13  17.8 
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Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Var.  per 
Day. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Var.  per 
Day. 

Logarithm  of 
Ra(^  Vector. 

Var.  per 
Day. 

•     t       tt 

/      // 

t/ 

•      t       ft 

// 

Jan. 

7 

103    7  35.3 

2  14.48 

-32.7 

-0  25  33.3 

+5.76 

0.955  3942 

+31.3 

15 

103  25  31.1 

2  14.47 

31.8 

0  24  47.2 

5.76 

0.955  4196 

32.1 

23 

103  43  26.8 

2  14.45 

30.8 

0  24    1.1 

6.77 

0.955  4456 

32.9 

31 

104     1  22.3 

2  14.44 

29.9 

0  23  14.9 

5.78 

0.955  4722 

33.6 

Feb. 

8 

104  19  17.8 

2  14.43 

28.9 

0  22  28.7 

5.78 

0.955  4994 

34.4 

16 

104  37  13.1 

2  14.41 

-27.9 

-0  21  42.5 

+6.78 

0.955  5273 

+35.2 

24 

104  55    8.3 

2  14.39 

26.9 

0  20  56.2 

5.79 

0.955  5557 

35.9 

Mar. 

3 

105  13    3.4 

2  14.37 

26.0 

0  20    9.9 

6.79 

0.955  5847 

36.6 

11 

105  30  58.3 

2  14.35 

25.0 

0  19  23.6 

5.79 

0.955  6142 

37.3 

19 

105  48  53.0 

2  14.34 

24.0 

0  18  37.3 

5.79 

0.955  6444 

38.1 

27 

106    6  47.7 

2  14.33 

-23.0 

-0  17  50.9 

+6.80 

0.955  6752 

+38.8 

Apr. 

4 

106  24  42.2 

2  14.31 

22.0 

0  17    4.5 

6.80 

0.955  7065 

39.6 

12 

106  42  36.6 

2  14.29 

21.0 

0  16  18.1 

6.80 

0.955  7385 

40.3 

20 

107    0  30.8 

2  14.26 

20.0 

0  15  31.7 

6.81 

0.955  7710 

41.1 

28 

107  18  24.8 

2  14.24 

19.0 

0  14  45.2 

6.81 

0.955  8042 

41.8 

May- 

6 

107  36  18.7 

2  14.23 

-18.0 

-0  13  58.7 

+6.81 

0.955  8379 

+42.6 

14 

107  54  12.5 

2  14.21 

17.0 

0  13  12.2 

6.81 

0.955  8723 

43.4 

22 

108  12    6.1 

2  14.19 

16.0 

0  12  25.7 

6.81 

0.955  9073 

44.1 

30 

108  29  59.5 

2  14.16 

15.0 

0  11  39.2 

6.81 

0.955  9428 

44.8 

June 

7 

108  47  52.7 

2  14.14 

14.0 

0  10  52.7 

5.82 

0.955  9789 

45.6 

15 

109    5  45.8 

2  14.12 

-13.0 

-0  10    6.1 

+5.82 

0.956  0157 

+46.3 

23 

109  23  38.7 

2  14.10 

12.0 

0    9  19.6 

6.82 

0.956  0530 

47.1 

July 

1 

109  41  31.4 

2  14.08 

11.0 

0    8  33.1 

6.82 

0.956  0910 

47.8 

9 

109  59  24.0 

2  14.06 

10.0 

0    7  46.5 

5.82 

0.956  1295 

48.6 

17 

110  17  16.4 

2  14.04 

9.0 

0    7    0.0 

5.82 

0.956  1687 

49.3 

25 

110  35    8.6 

2  14.01 

-  8.0 

-0    6  13.4 

+6.82 

0.956  2084 

+50.1 

Aug. 

2 

110  53    0.6 

2  13.99 

7.0 

0    5  26.9 

6.82 

0.956  2488 

50.8 

10 

111  10  62.4 

2  13.97 

6.0 

0    4  40.3 

5.82 

0.956  2897 

51.6 

18 

111  28  44.1 

2  13.96 

4.9 

0    3  53.8 

6.82 

0.956  3313 

52.3 

26 

111  46  35.6 

2  13.92 

3.9 

0    3    7.2 

6.82 

0.956  3734 

53.0 

Sept. 

3 

112    4  26.9 

2  13.90 

-  2.9 

-0    2  20.7 

+6.82 

0.956  4161 

+53.7 

11 

112  22  18.0 

2  13.87 

1.9 

0    1  34.1 

6.82 

0.956  4594 

54.4 

19 

112  40     8.9 

2  13.84 

-  0.9 

0    0  47.6 

6.82 

0.956  5032 

55.2 

27 

112  57  59.5 

2  13.82 

+  0.1 

-0    0    1.0 

6.82 

0.956  5477 

55.9 

Oct. 

5 

113  15  50.0 

2  13.80 

1.1 

+0    0  45.5 

5.81 

0.956  5927 

50.6 

13 

113  33  40.3 

2  13.77 

+  2.2 

+0    1  32.0 

+5.81 

0.956  6382 

+57.3 

21 

113  51  30.3 

2  13.74 

3.2 

0    2  18.5 

6.81 

0.956  6844 

58.1 

29 

114    9  20.1 

2  13.72 

4.2 

0    3    5.0 

6.81 

0.956  7312 

58.8 

Nov. 

6 

114  27    9.8 

2  13.69 

5.2 

0    3  51.5 

6.81 

0.956  7785 

50.4 

14 

114  44  59.2 

2  13.66 

6.2 

0    4  37.9 

6.81 

0.956  8263 

60.1 

22 

115    2  48.4 

2  13.64 

+  7.2 

+0    5  24.4 

+5.81 

0.956  8747 

+60.9 

30 

115  20  37.4 

2  13.61 

8.2 

0    6  10.8 

5.80 

0.956  9237 

61.6 

Dec. 

8 

115  38  26.1 

2  13.58 

9.2 

0    6  57.2 

5.80 

0.956  9732 

62.3 

16 

115  56  14.7 

2  13.55 

10.2 

0    7  43.6 

5.79 

0.957  0233 

62.9 

24 

116  14    2.9 

2  13.52 

11.2 

0    8  29.9 

5.79 

0.957  0739 

63.6 

32 

116  31  51.0 

2  13.49 

+12.2 

+0    9  16.3 

+5.79 

0.957  1^0 

+64.3 

40 

116  49  38.8 

2  13.46 

+13.2 

.+0  10    2.6 

+5.79 

0.957  1767 

+66.0 
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GREENWICH  MEAN  TIME. 


Dtte. 

Aaoaition. 

Vtr.p«r 
D*y. 

Apparent 
Dedlnatkin. 

Vtr.p«r 
Dar 

Locarithm  of 

Distance 
from  Earth. 

Var.p«r 
Daj. 

Send- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Green- 

JwOO%» 

Jfoon* 

^oon. 

AOOA. 

JToofi. 

Jfooa. 

Noon. 

Noon, 

wich. 

h   m      B 

8 

•     /      /* 

tf 

// 

// 

h     m 

Ian. 

1 

21    5  30.73 

+13.157 

-17  20  39.6 

+53.36 

1.316  7273 

+2045.1 

1.62 

0.42 

2  25.9 

5 

21    6  20.15 

ia.M3 

17  17    2.9 

55.05 

1.317  5041 

1836.8 

1.61 

0.42 

2  11.0 

9 

21    7  11.01 

13.880 

17  13  19.5 

56.61 

1.318  1960 

1621.3 

1.61 

0.42 

1  56.1 

13 

21    8    3.13 

13J70 

17    9  30.3 

57.96 

1.318  8005 

1401.2 

1.61 

0.42 

1  41.2 

17 

21    8  56.31 

13.410 

17    5  36.1 

59.13 

1.319  3164 

1177.0 

1.61 

0.42 

1  26.4 

21 

21    9  50.35 

+13.007 

-17    1  37.5 

4«).13 

1.319  7416 

+  948.8 

1.61 

0.42 

1  11.5 

25 

21  10  45.10 

13.750 

16  57  35.3 

60.94 

1.320  0751 

718.3 

1.60 

0.42 

0  56.7 

29 

21  11  40.36 

13.864 

16  53  30.3 

61.54 

1.320  3159 

484.9 

1.60 

0.42 

0  41.9 

M>. 

2 

21  12  35.95 

13.921 

16  49  23.3 

61.94 

1.320  4627 

348.9 

1.60 

0.42 

0  27.1 

6 

21  13  31.67 

13.931 

16  45  15.1 

62.10 

1.320  5149 

+    11.9 

1.60 

0.42 

0  12.3 

10 

21  14  27.33 

-1-13  J«8 

-16  41    6.8 

+62.03 

1.320  4724 

-323.8 

1.60 

0.4*? 

23  53.8 

14 

21  15  22.71 

13.707 

16  36  59.1 

61.77 

1.320  3362 

456.8 

1.60 

0.42 

23  39.0 

18 

21  16  17.65 

13.666 

16  32  52.9 

61.31 

1.320  1074 

686.9 

1.60 

0.42 

23  24.2 

22 

21  17  11.98 

13.490 

16  28  48.9 

COM 

1.319  7871 

914.0 

1.61 

0.42 

23    9.3 

26 

21  18    5.51 

13 .2n 

16  24  48.1 

50.74 

1.319  3766 

1138.4 

1.61 

0.42 

22  54.5 

Mir. 

1 

21  18  58.09 

+njo[» 

-16  20  51.2 

+58.66 

1.318  8769 

-1350.1 

1.61 

0.42 

22  39.6 

5 

21  19  49.52 

13.606 

16  16  59.1 

57.35 

1.318  2900 

1574.4 

1.61 

0.42 

22  24.7 

9 

21  20  39.62 

13.345 

16  13  12.7 

55.80 

1.317  6183 

1782.5 

1.61 

0.42 

22    9.8 

13 

21  21  28.23 

11.953 

16    9  33.0 

54.04 

1.316  8651 

1983.2 

1.62 

0.43 

21  54.9 

17 

21  22  15  J9 

11.522 

16    6    0.6 

53.13 

1.316  0337 

2173.4 

1.62 

0.43 

21  40.0 

21 

21  23    0.36 

-i-njON 

-16    2  36.2 

+«).04 

1.315  1275 

-2356.3 

1.62 

0.43 

21  25.0 

25 

21  23  43.60 

10.558 

15  59  20.5 

47.77 

1.314  1498 

2581.0 

1.63 

0.43 

21  10.0 

29 

21  24  24.78 

10.025 

15  56  14.3 

45.39 

1.313  1039 

2696.9 

1.63 

0.43 

20  54.9 

Apr. 

2 

21  25    3.75 

9.453 

15  53  18.4 

43.64 

1.311  9938 

2851.1 

1.63 

0.43 

20  39.8 

6 

21  25  40.36 

8.850 

15  50  33.4 

39.81 

1.310  8246 

2993.1 

1.63 

0.43 

20  24.7 

10 

21  26  14.51 

+  8.219 

-15  48    0.1 

+86.88 

1.309  6010 

-3122.4 

1.64 

0.43 

20    9.5 

14 

21  26  46.08 

7.562 

15  45  38.9 

33.73 

1.308  3284 

3238.4 

1.65 

0.43 

19  54.3 

18 

21  27  14.98 

6.884 

15  43  30.4 

30.53 

1.307  0120 

8341.2 

1.65 

0.43 

19  39.0 

22 

21  27  41.13 

6.188 

15  41  34.8 

37.33 

1.305  6572 

3430.8 

1.66 

0.44 

19  23.7 

26 

21  28    4.46 

6.471 

15  39  52.8 

33.78 

1.304  2691 

3507.5 

1.66 

0.44 

19    8.4 

30 

21  28  24.87 

+  4.731 

-15  38  24.7 

+30.34 

1.302  8532 

-3569.3 

1.67 

0.44 

18  53.0 

May 

4 

21  28  42.29 

3.975 

15  37  11.0 

16.61 

1.301  4159 

3614.0 

1.67 

0.44 

18  37.5 

8 

21  28  56.66 

3.211 

15  36  11.9 

13.93 

1.299  9642 

3642.1 

1.68 

0.44 

18  22.1 

12 

21  29    7.97 

2.442 

15  35  27.6 

9.34 

1.298  5044 

3653.7 

1.69 

0.44 

18    6.5 

16 

21  29  16.19 

1.660 

15  34  58.0 

5.56 

1.297  0434 

3649.0 

1.69 

0.44 

17  50.9 

20 

21  29  21.32 

+  0.806 

-15  34  43.2 

+  1.85 

1.295  5872 

-3629.5 

1.70 

0.45 

17  35.3 

24 

21  29  23.36 

+  0.134 

15  34  43.2 

-  1.85 

1.2941420 

3503.4 

1.70 

0.45 

17  19.6 

28 

21  29  22.31 

-0.649 

15  34  58.0 

5.53 

1.292  7148 

3539.8 

1.71 

0.45 

17    3.8 

lone 

1 

21  29  18.18 

1.414 

15  35  27.4 

9.18 

1.291  3125 

3469.0 

1.71 

0.45 

16  48.0 

5 

21  29  11^2 

3.164 

15  36  11.3 

13.74 

1.289  9421 

3379.3 

1.72 

0.45 

16  32.1 

9 

21  29    0.89 

-3.806 

-15  37    9.1 

-16.14 

1.288  6113 

-3372.6 

1.72 

0.45 

16  16.2 

13 

21  28  47.88 

3.604 

15  38  20.3 

19.46 

1.287  3261 

3150.7 

1.73 

0.45 

16    0.3 

17 

21  28  32j09 

4.288 

15  39  44.6 

23.64 

1.286  0928 

3013.4 

1.74 

0.46 

15  44.3 

21 

21  28  13.61 

4.947 

15  41  21.2 

35.68 

1.284  9174 

2861.2 

1.74 

0.46 

15  28.2 

25 

21  27  52.55 

5.578 

15  43    9.7 

28.56 

1.283  8059 

3603.3 

1.74 

0.46 

15  12.2 

29 

21  27  29.03 

-6.177 

-15  45    9.4 

-^1.25 

1.282  7649 

-2509.3 

1.76 

0.46 

14  56.0 

hly 

3 

21  27    3.19 

-6.734 

-15  47  19.4 

-33.71 

1.281  8004 

-2311.0 

1.75 

0.46 

14  39.9 

79790**— 191( 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
<ad.Hr.) 

hog  A. 

UkB, 

LogC. 

Log  P. 

Solar  DftT. 
(Bid.  Hr.) 

hogA, 

Logf. 

LogC. 

Log  P. 

Oct.      1 

+0.01906 

--0.6448 

+1.26868 

+0.48974 

Nov.  16 

+0.06732 

-0.5398 

+1.03719 

+1.22203 

2 

0.02083 

0.6420 

1.26748 

0.53603 

17 

0.06813 

0.5406 

1.02625 

1.22738 

3 

0.02267 

0.6415 

1.26614 

0.57776 

18 

0.06876 

0.5404 

1.01488 

1.23253 

h       4 

0.02436 

0.6432 

1.26466 

0.61573 

h       19 

0.06927 

0.5384 

1.00306 

1.23749 

(1.0)     5 

0.02570 

0.6463 

1.26306 

0.65054 

(4.0)    20 

0.06979 

0.5343 

0.99076 

1.24226 

6 

+0.02657 

-0.6497 

+1.26132 

+0.68266 

21 

+0.07042 

-0.5279 

+0.97793 

+1.24685 

7 

0.02702 

0.6521 

1.25944 

0.71247 

22 

0.07131 

0.5198 

0.96463 

1.25126 

8 

0.02718 

0.6526 

1.25742 

0.74025 

23 

0.07257 

0.5106 

0.95074 

1.25549 

9 

0.02721 

0.6509 

1.25526 

0.76625 

24 

0.07422 

0.5017 

0.93623 

1.25955 

10 

0.02734 

0.6468 

1.25296 

0.79068 

25 

0.07616 

0.4946 

0.92108 

1.26343 

11 

+0.02778 

-0.6411 

+1.25051 

+0.81369 

26 

+0.07832 

-0.4903 

+0.90524 

+1.26715 

12 

0.02855 

0.6347 

1.24792 

0.83544 

27 

0.08046 

0.4894 

0.88865 

1.27071 

13 

0.02969 

0.6284 

1.24518 

0.85604 

28 

0.08238 

0.4915 

0.87125 

1.27410 

14 

0.03111 

0.6232 

1.24230 

0.87559 

29 

0.08395 

0.4952 

0.85298 

1.27734 

15 

0.03265 

0.6197 

1.23926 

0.89418 

30 

0.08511 

0.4989 

0.83376 

1.28041 

16 

+0.03421 

-0.6179 

+1.23606 

+0.91190 

Dec.     1 

+0.08590 

-0.5010 

+0.81350 

+1.28333 

17 

C. 03563 

0.6177 

1.23271 

0.92881 

2 

0.08646 

0.5003 

0.79210 

1.28609 

18 

0.03685 

0.6186 

1.22920 

0.94497 

3 

0.08699 

0.4963 

0.76945 

1.28870 

19 

0.03783 

0.6201 

1.22552 

0.96044 

h         4 

0.08768 

0.4894 

0.74540 

1.29117 

h      20 

0.03856 

0.6216 

1.22168 

0.97525 

(fi.O)     5 

0.08863 

0.4806 

0.71979 

1.29348 

(8.0)   21 

+0.03906 

-0.6224 

+1.21767 

+0.98946 

6 

+0.08996 

-0.4713 

+0.69242 

+1.29564 

22 

0.03935 

0.6220 

1.21349 

1.00310 

7 

0.09155 

0.4630 

0.66306 

1.29766 

23 

0.03957 

0.6200 

1.20913 

1.01620 

8 

0.09333 

0.4567 

0.63141 

1.29954 

24 

0.03981 

0.6161 

1.20460 

1.02880 

9 

0.09520 

0.4532 

0.59712 

1.30127 

25 

0.04025 

0.6103 

1.19988 

1.04092 

10 

0.09702 

0.4525 

0.55973 

1.30286 

26 

+0.04098 

-0.6031 

+1.19497 

+1.05260 

11 

+0.09870 

-0.4540 

+0.51866 

+1.30430 

27 

0.04212 

0.5954 

1.18987 

1.06384 

12 

0.10017 

0.4570 

0.47312 

1.30561 

28 

0.04367 

0.5883 

1.18457 

1.07468 

13 

0.10139 

0.4605 

0.42208 

1.30677 

29 

0.04552 

0.5829 

1.17906 

1.08513 

14 

0.10240 

0.4638 

0.36406 

1.30780 

30 

0.04751 

0.5800 

1.17336 

1.09521 

15 

0.10322 

0.4659 

0.29690 

1.30869 

31 

+0.04940 

-0.5797 

+1.16744 

+1.10493 

16 

+0.10388 

-0.4663 

+0.21722 

+1.30944 

Nov.    1 

0.05101 

0.5815 

1.16130 

1.11432 

17 

0.10451 

0.4643 

0.11938 

1.31005 

2 

0.05222 

0.5842 

1.15493 

1.12338 

18 

0.10520 

0.4599 

9.99266 

1.31052 

3 

0.05299 

0.5863 

1.14834 

1.13213 

19 

0.10608 

0.4532 

9.81273 

1.31086 

h        4 

0.05344 

0.5866 

1.14150 

1.14058 

h      20 

0.10726 

0.4452 

+9.49960 

1.31106 

(8.0)     5 

+0.05372 

-0.5844 

+1.13441 

+1.14874 

(6.0)    21 

+0.10879 

-0.4371 

-8.25547 

+1.31112 

6 

0.05406 

0.5795 

1.12707 

1.15662 

22 

0.11063 

0.4306 

9.54657 

1.31104 

7 

0.05461 

0.5723 

1.11947 

1.16424 

23 

0.11272 

0.4271 

9.83630 

1.31083 

8 

0.05551 

0.5638 

1.11159 

1.17160 

24 

0.11483 

0.4275 

0.00848 

1.31048 

9 

0.05676 

0.5552 

1.10342 

1.17870 

25 

0.11681 

0.4315 

0.13135 

1.30999 

10 

+0.05880 

-0.5477 

+1.09495 

+1.18556 

26 

+0.11851 

-0.4380 

-0.22691 

+1.30936 

11 

0.06002 

0.5420 

1.08618 

1.19219 

27 

0.11982 

0.4453 

0.30508 

1.30859 

12 

0.06179 

0.5385 

1.07709 

1.19859 

28 

0.12074 

0.4511 

0.37118 

1.30769 

13 

0.06346 

0.5370 

1.06766 

1.20477 

29 

0.12141 

0.4542 

0.42842 

1.30664 

14 

0.06497 

0.5372 

1.05787 

1.21073 

30 

0.12197 

0.4537 

0.47885 

1.30546 

15 

+0.06626 

-0.5384 

+1.04772 

+1.21648 

31 

+0.12259 

-0.4498 

-0.52391 

+1.30413 

16 

+0.06732 

-0.5398 

+1.03719 

+1.22203 

32 

+0.12342 

-0.4435 

-0.56460 

+1.30267 

«-+0".04-i+0'.002 
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Solar  Day. 

r 

/ 

/' 

a 

H 

hOgf. 

LogJU 

i 

(Sidtml 
Hour.) 

In 
Tlnifi. 

In 
Time. 

In 
Arc 

In 
Time. 

In 
Arc. 

In 
Time. 

LOK^. 

y 

8 

s 

•      / 

h     m 

•      / 

h     m 

tf 

Feb.   15 

0.1246 

+1.288 

+0.009 

32543.9 

21 42.9 

306  6.1 

2024.4 

1.00951 

1.28596 

-6.77 

-0.8306 

16 

0.1274 

1.296 

0.011 

32642.2 

21 42.8 

306  3.6 

2020.2 

1.01284 

1.28533 

6.85 

0.8356 

17 

0.1301 

1.304 

0.010 

32537.2 

21 42.5 

304  1.0 

20 16.1 

1.01574 

1.28472 

6.93 

0.8406 

18 

0.1329 

1.312 

0.008 

325  30.2 

2142.0 

302  58.3 

2011.9 

1.01803 

1.28411 

7.00 

0.8451 

h    ^» 

0.1356 

1.320 

+0.003 

32623.7 

2141.6 

30165.4 

20   7.7 

1.01955 

1.28352 

7.07 

0.8496 

(10.0)  20 

0.1383 

+1.327 

-0.004 

32520.1 

2141.3 

30062.3 

20   3.5 

1.02037 

1.28293 

-7.14 

-0.8538 

21 

0.1411 

1.335 

0.010 

32622.1 

2141.5 

29949.1 

1959.3 

1.02063 

1.28236 

7.21 

0.8680 

22 

0.1438 

1.342 

0.015 

32631.0 

2142.1 

29846.8 

1955.1 

1.02069 

1.28180 

7.28 

0.8619 

23 

0.1466 

1.360 

0.017 

32546.9 

2143.1 

29742.3 

1950.8 

1.02101 

1.28124 

7.34 

0.8656 

24 

0.1493 

1.357 

0.016 

326   7.9 

2144.5 

296  38.6 

1946.6 

1.02189 

1.28070 

7.40 

0.8692 

25 

0.1520 

+1.364 

-0.012 

326  30.7 

21 46.0 

29634.9 

1942.3 

1.02367 

1.28018 

-7.46 

-0.8726 

26 

0.1548 

1.372 

-0.005 

32651.4 

21 47.4 

29431.0 

1938.1 

1.02647 

1.27968 

7.52 

0.8769 

27 

0.1575 

1.379 

+0.003 

327   6.4 

2148.4 

29327.0 

1933.8 

1.02997 

1.27920 

7.67 

0.8790 

28 

0.1602 

1.386 

0.010 

327 13.9 

21 48.9 

292  22.9 

1929.5 

1.03383 

1.27873 

7.62 

0.8820 

29 

0.1630 

1.393 

0.015 

327 13.7 

21 18.9 

291 18.7 

1925.2 

1.03749 

1.27827 

7.67 

0.8848 

Mar.     1 

0.1657 

+1.400 

+0.016 

327   7.9 

21 48.5 

290 14.4 

1921.0 

1.04053 

1.27788 

-7.72 

-0.8874 

2 

0.1685 

1.407 

0.014 

326  59.9 

21 48.0 

289 10.0 

1916.7 

1.04268 

1.27742 

7.76 

0.8899 

3 

0.1712 

1.413 

0.009 

32653.1 

2147.5 

288  6.6 

19 12.4 

1.04385 

1.27702 

7.80 

0.8923 

4 

0.1739 

1.420 

+0.003 

32650.4 

2147.4 

287   1.0 

19   8.1 

1.04425 

1.27664 

7.84 

0.8945 

h     ^ 

0.1767 

1.427 

-0.003 

326  54.2 

2147.6 

28666.3 

19   3.8 

1.04415 

1.27628 

7.88 

0.8965 

(U.0)   6 

0.1794 

+1.434 

-0.008 

327   4.1 

21 48.3 

28461.5 

1859.4 

1.04396 

1.27596 

-7.91 

-0.8984 

7 

0.1822 

1.440 

0.010 

327 19.3 

21 49.3 

283  46.8 

1865.1 

1.04404 

1.27664 

7.95 

0.9002 

8 

0.1849 

1.447 

0.010 

327  37.5 

2150.5 

28241.9 

1860.8 

1.04462 

1.27635 

7.98 

0.9019 

9 

0.1876 

1.453 

0.008 

327  56.2 

2151.8 

281 37.0 

1846.5 

1.04577 

1.27608 

8.01 

0.9034 

10 

0.1904 

1.460 

-0.004 

32813.1 

21 52.9 

280  32.1 

1842.1 

1.04753 

1.27483 

8.03 

0.9047 

11 

0.1931 

+1.466 

+0.001 

32826.8 

21 53.8 

279  27.2 

1837.8 

1.04975 

1.27461 

-8.05 

-0.9059 

12 

0.1958 

1.473 

0.006 

328  35.8 

2164.4 

278  22.2 

1833.5 

1.05221 

1.27441 

8.07 

0.9070 

13 

0.1986 

1.479 

0.009 

32840.5 

2154.7 

277 17.2 

1829.1 

1.05476 

1.27423 

8.09 

0.9080 

14 

0.2013 

1.486 

0.011 

32840.8 

2154.7 

276 12.2 

1824.8 

1.05718 

1.27408 

8.11 

0.9088 

15 

0.2040 

1.492 

0.011 

32838.0 

2154.5 

275   7.2 

1820.6 

1.06928 

1.27395 

8.12 

0.9095 

16 

0.2068 

+1.498 

+0.009 

32833.5 

2154.2 

274  2.2 

1816.1 

1.06087 

1.27385 

-8.13 

-0.9100 

17 

0.2095 

1.505 

+0.004 

32829.0 

21 53.9 

27267.2 

1811.8 

1.06185 

1.2737? 

8.14 

0.9105 

18 

0.2123 

1.511 

-0.001 

32827.1 

21 53.8 

271 62.3 

18  7.5 

1.06219 

1.27371 

8.14 

0.9108 

19 

0.2150 

1.517 

0.007 

328  29.9 

2154.0 

27047.4 

18  3.2 

1.06204 

1.27368 

8.16 

0.9109 

20 

0.2177 

1.524 

0.013 

328  38.8 

2164.6 

26942.4 

17  58.8 

1.06166 

1.27369 

8.15 

0.9110 

h    21 

0.2205 

+1.530 

-0.016 

32854.1 

21 65.6 

26837.6 

17  64.5 

1.06137 

1.27370 

-8.15 

-0.9109 

(12.0)  22 

0.2232 

1.536 

0.016 

32914.9 

2157.0 

267  32.7 

17  50.2 

1.06158 

1.27374 

8.14 

0.9106 

23 

0.2260 

1.543 

0.013 

32938.1 

21 58.5 

266  28.0 

17  45.9 

1.06258 

1.27381 

8.13 

0.9102 

24 

0.2287 

1.549 

-0.007 

330  0.4 

22   0.0 

265  23.3 

17  41.6 

1.06448 

1.27390 

8.12 

0.9098 

25 

0.2314 

1.555 

+0.001 

33018.3 

22   1.2 

26418.6 

17  37.2 

1.06712 

1.27402 

8.11 

0.9091 

26 

0.2342 

+1.562 

+0.008 

33029.6 

22   2.0 

263 14.0 

17  32.9 

1.07014 

1.27416 

-8.10 

-0.9084 

27 

0.2369 

1.568 

0.014 

330  33.6 

22   2.2 

262   9.6 

17  28.6 

1.07314 

1.27432 

8.08 

0.9076 

28 

0.2396 

1.574 

0.016 

33032.0 

22   2.1 

261   6.0 

17  24.3 

1.07565 

1.27451 

8.06 

0.9066 

29 

(.2424 

1.581 

0.015 

33027.5 

22   1.8 

260  0.7 

1720.0 

1.07738 

1.27472 

8.04 

0.9054 

30 

e.2451 

1.687 

0.011 

33023.7 

22   1.6 

25866.4 

1715.8 

1.07825 

1.27495 

8.02 

0.9041 

31 

0.2479 

+1.594 

+0.005 

33023.4 

22   1.6 

257  62.3 

1711.5 

1.07838 

1.27520 

-7.99 

-0.9027 

Apr.     1 

0.2506 

+1.600 

-0.002 

33028.8 

22   1.9 

25648.3 

17   7.2 

1.07803 

1.27548 

-7.96 

-0.9011 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 

r 
y 

/ 

/' 

0 

H 

ho^g. 

Log*. 

i 

(Sidmal 
Hour.) 

In 
Time. 

In 
Time. 

In 
Arc. 

In 
Time. 

In 
Arc. 

In 
Time. 

Lor'. 

8 

s 

•      / 

h     m 

•      / 

h     m 

// 

May    17 

0.3765 

+1.971 

-0.011 

33950.3 

22  39.3 

21051.7 

14   3.4 

1.13370 

1.30063 

-4.45 

-0.6480 

18 

0.3793 

1.981 

-0.004 

34011.1 

2240.7 

20956.2 

1359.7 

1.13654 

1.30118 

4.33 

0.6366 

19 

0.3820 

1.991 

+0.004 

34026.2 

2241.7 

209  0.8 

1356.1 

1.13980 

1.30172 

4.21 

0.6247 

20 

0.3848 

2.001 

0.012 

34035.1 

2242.3 

208  5.6 

1352.4 

1.14318 

1.30224 

4.10 

0.6124 

b    21 

0.3876 

2.011 

0.017 

34038.2 

2242.5 

20710.5 

13  48.7 

1.14625 

1.30276 

3.98 

0.5997 

(16.0)  22 

0.3902 

+2.021 

+0.018 

34037.6 

2242.5 

20615.6 

1345.0 

1.14872 

1.30326 

-3.86 

-0.5864 

23 

0.3930 

2.031 

0.015 

34036.3 

2242.4 

20520.9 

1341.4 

1.15047 

1.30375 

3.74 

0.5726 

24 

0.3957 

2.042 

0.010 

34037.0 

2242.5 

20426.3 

1337.8 

1.15152 

1.30423 

3.62 

0.5582 

25 

0.3984 

2.052 

+0.003 

34042.0 

2242.8 

20331.8 

1334.1 

1.15208 

1.30470 

3.49 

0.5432 

26 

0.4012 

2.062 

-0.003 

34052.5 

2243.5 

20237.4 

1330.5 

1.15249 

1.30515 

3.37 

0.5275 

27 

0.4039 

+2.073 

-0.008 

341   7.7 

2244.5 

201 43.2 

13  26.9 

1.15301 

1.30559 

-3.24 

-0.5111 

28 

0.4067 

2.083 

0.010 

341 26.4 

2245.8 

20049.0 

13  23.3 

1.15392 

1.30602 

3.12 

0.4940 

29 

0.4094 

2.094 

0.010 

341 46.2 

2247.1 

19955.0 

1319.7 

1.15538 

1.30642 

2.99 

0.4760 

30 

0.4121 

2.105 

0.008 

342   5.1 

2248.3 

199   1.2 

13 16.1 

1.15734 

1.30682 

2.87 

0.4572 

31 

0.4149 

2.116 

-0.003 

34221.3 

2249.4 

198  7.4 

13 12.5 

1.15973 

1.30720 

2.74 

0.4373 

June     1 

0.4176 

+2.127 

+0.001 

342  33.8 

2250.3 

197 13.8 

13  8.9 

1.16241 

1.30756 

-2.61 

-0.4164 

2 

0.4204 

2.137 

0.005 

34242.2 

2250.8 

19620.2 

13  5.3 

1.16514 

1.30791 

2.48 

0.3943 

3 

0.4231 

2.148 

0.009 

34246.9 

2251.1 

19526.7 

13   1.8 

1.16779 

1.30824 

2.35 

0.3709 

4 

0.4258 

2.159 

0.010 

34248.6 

2251.2 

19433.4 

1258.2 

1.17025 

1.30855 

2.22 

0.3461 

h      ^ 

0.4286 

2.170 

0.010 

342  48.3 

2251.2 

193  40.1 

1254.7 

1.17235 

1.30884 

2.09 

0.3196 

(17.0)    6 

0.4313 

+2.181 

+0.007 

34247.4 

2251.2 

19246.9 

1251.1 

1.17406 

1.30912 

-1.96 

-0.2913 

7 

0.4340 

2.192 

+0.D02 

34247.4 

2251.2 

191 53.8 

1247.6 

1.17536 

1.30938 

1.82 

0.2608 

8 

0.4368 

2.203 

-0.003 

34250.0 

2251.3 

191  0.8 

1244.1 

1.17630 

1.30962 

1.69 

0.2280 

9 

0.4395 

2.215 

0.010 

34256.4 

2251.8 

190   7.9 

12  40.5 

1.17702 

1.30985 

1.56 

0.1924 

10 

0.4422 

2.226 

0.015 

343   7.4 

2252.5 

189 15.0 

1237.0 

1.17777 

1.31006 

1.42 

0.1534 

11 

0.4450 

+2.237 

-0.018 

34322.5 

2253.5 

18822.2 

1233.5 

1.17881 

1.31025 

-1.29 

-0.1106 

12 

0.4477 

2.248 

0.018 

34340.5 

2254.7 

18729.4 

1230.0 

1.18037 

1.31042 

1.16 

0.0628 

13 

0.4505 

2.259 

0.014 

34358.7 

2255.9 

186  36.7 

1226.4 

1.18258 

1.31057 

1.02 

0.0091 

14 

0.4532 

2.271 

-0.007 

34414.8 

2257.0 

18544.0 

1222.9 

1.18543 

1.31071 

0.89 

9.9476 

15 

0.4559 

2.282 

+0.001 

34426.5 

22  57.8 

18451.4 

12 19.4 

1.18873 

1.31082 

0.75 

9.8758 

16 

0.4587 

+2.293 

+0.009 

34432.4 

2258.2 

18358.8 

12 15.9 

1.19217 

1.31092 

-0.62 

-9.7897 

17 

0.4614 

2.304 

0.015 

34433.1 

2258.2 

183  6.3 

12 12.4 

1.19541 

1.31100 

0.48 

9.6820 

18 

0.4642 

2.316 

0.018 

34429.8 

2258.0 

182 13.8 

12   8.9 

1.19817 

1.31106 

0.35 

9.5383 

19 

0.4669 

2.327 

0.017 

34425.2 

2257.7 

18121.2 

12   5.4 

1.20024 

1.31110 

0.21 

9.3218 

h    20 

0.4696 

2.338 

0.013 

34422.1 

2257.5 

18028.7 

12   1.9 

1.20170 

1.31112 

-0.07 

-8.8704 

(18.0)  21 

0.4724 

+2.350 

+0.006 

34422.3 

22  57.5 

17936.2 

1158.4 

1.20265 

1.31112 

+0.06 

+8.7882 

22 

0.4751 

2.361 

0.000 

34427.2 

22  57.8 

17843.7 

1154.9 

1.20333 

1.31110 

0.20 

9.2945 

23 

0.4778 

2.372 

-0.006 

34436.6 

2258.4 

17751.2 

1151.4 

1.20409 

1.31107 

0.33 

9.5218 

24 

0.4806 

2.384 

0.009 

34449.2 

2259.3 

176  58.7 

1147.9 

1.20511 

1.31101 

0.47 

9.6702 

25 

0.4833 

2.395 

0.009 

345   3.4 

23  0.2 

176  6.2 

1144.4 

1.20660 

1.31093 

0.60 

9.7805 

26 

0.4861 

+2.406 

-0.008 

34517.0 

23   1.1 

175 13.7 

1140.9 

1.20853 

1.31083 

+0.74 

+9.8683 

27 

0.4888 

2.418 

-0.004 

34528.4 

23   1.9 

17421.0 

1137.4 

1.21082 

1.31073 

0.87 

9.9412 

28 

0.4915 

2.429 

0.000 

34536.5 

23  2.4 

17328.4 

1133.9 

1.21340 

1.31060 

1.01 

0.0035 

29 

0.4943 

2.440 

+0.005 

34540.9 

23  2.7 

172  35.7 

1130.4 

1.21604 

1.31044 

1.14 

0.0578 

30 

0.4970 

2.451 

0.008 

34541.9 

23  2.8 

171 43.1 

1126.9 

1.21862 

1.31027 

1.28 

0.1060 

July     1 

0.4998 

+2.463 

+0.011 

34540.4 

23  2.7 

17050.4 

11  23.4 

1.22101 

1.31008 

+1.41 

+0.1493 

2 

0.5025 

+2.474 

+0.011 

34536.6 

23  2.4 

16957.6 

1119.8 

1.22310 

1.30988 

+1.54 

+0.1885 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 

r 

/ 

/' 

0 

H 

Log^. 

Log*. 

i 

(Sidereal 
Hour.) 

In 
Time. 

In 
Time. 

In 
Arc. 

In 
Time. 

In 
Arc. 

In 
Time. 

Logf. 

y 

s 

s 

•      / 

h 

m 

e        / 

h     m 

tt 

July     1 

0.4998 

+2.463 

+0.011 

34540.4 

23 

2.7 

17050.4 

1123.4 

1.22101 

1.31008 

+1.41 

+0.1493 

2 

0.5025 

2.474 

0.011 

34636.6 

23 

2.4 

16967.6 

11 19.8 

1.22310 

1.30988 

1.54 

0.1885 

3 

0.5052 

2.486 

0.009 

34532.1 

23 

2.1 

169  4.8 

11 16.3 

1.22482 

1.30966 

1.68 

0.2244 

4 

0.5080 

2.496 

+0.004 

34528.3 

23 

1.9 

16811.9 

11 12.8 

1.22616 

1.30942 

1.81 

0.2674 

h      ^ 

0.5107 

2.507 

-0.001 

34526.3 

23 

1.8 

167 19.0 

11   9.3 

1.22717 

1.30916 

1.94 

0.2880 

(10.0)   6 

0.5134 

+2.618 

-0.007 

34527.5 

23 

1.8 

166  26.0 

11   6.7 

1.22796 

1.30888 

+2.07 

+0.3164 

7 

0.5162 

2.629 

0.013 

34532.5 

23 

2.2 

166  32.9 

11  2.2 

1.22867 

1.30858 

2.20 

0.3430 

8 

0.5189 

2.540 

0.017 

34641.3 

23 

2.8 

164  39.8 

1058.7 

1.22958 

1.30827 

2.33 

0.3680 

9 

0.5216 

2.551 

0.019 

34652.9 

23 

3.5 

16346.6 

1066.1 

1.23088 

1.30795 

2.46 

0.3914 

10 

0.5244 

2.561 

0.016 

346   6.4 

23 

4.4 

16253.3 

1051.6 

1.23270 

1.30761 

2.69 

0.4136 

11 

0.5271 

+2.572 

-0.011 

34616.6 

23 

6.1 

162  0.0 

1048.0 

1.23512 

1.30725 

+2.72 

+0.4345 

12 

0.5299 

2.583 

-0.003 

34624.6 

23 

6.6 

161  6.5 

1044.4 

1.23798 

1.30688 

2.85 

0.4544 

13 

0.5326 

2.594 

+0.005 

34627.6 

23 

6.8 

160 12.9 

1040.9 

1.24103 

1.30648 

2.97 

0.4733 

14 

0.5353 

2.604 

0.012 

34626.8 

23 

6.7 

159 19.3 

1037.3 

1.24401 

1.30608 

3.10 

0.4913 

15 

0.6381 

2.615 

0.016 

34620.3 

23 

6.4 

15826.6 

1033.7 

1.24662 

1.30566 

3.22 

0.5084 

16 

0.5408 

+2.625 

+0.016 

34612.9 

23 

4.9 

157  31.6 

10  30.1 

1.24866 

1.30523 

+3.35 

+0.6248 

17 

0.5436 

2.636 

0.014 

346   6.1 

23 

4.4 

15637.6 

10  26.5 

1.25011 

1.30478 

3.47 

0.5405 

18 

0.5463 

2.646 

0.008 

346   2.1 

23 

4.1 

15643.5 

1022.9 

1.25107 

1.30432 

3.59 

0.5556 

19 

0.5490 

2.656 

+0.002 

346   2.1 

23 

4.1 

154  49.2 

10 19.3 

1.25171 

1.30384 

3.72 

0.5700 

h    20 

0.5518 

2.666 

-0.004 

346   6.3 

23 

4.4 

15364.8 

10 15.7 

1.25230 

1.30336 

3.84 

0.5838 

(80.0)  21 

0.5545 

+2.677 

-0.008 

34613.9 

23 

4.9 

163  0.3 

1012.0 

1.25308 

1.30286 

+3.96 

+0.6971 

22 

0.5572 

2.687 

0.009 

34623.3 

23 

5.6 

162  6.6 

10   8.4 

1.25424 

1.30235 

4.07 

0.6099 

23 

0.5600 

2.697 

0.008 

34632.9 

23 

6.2 

151 10.9 

10  4.7 

1.26578 

1.30182 

4.19 

0.6222 

24 

0.5627 

2.707 

-0.005 

34640.8 

23 

6.7 

16016.9 

10   1.1 

1.25769 

1.30129 

4.31 

0.6340 

25 

0.5655 

2.717 

0.000 

34646.0 

23 

7.1 

14920.7 

957.4 

1.25981 

1.30075 

4.42 

0.6455 

26 

0.5682 

+2.727 

+0.004 

34648.0 

23 

7.2 

14826.5 

953.7 

1.26204 

1.30019 

+4.53 

+0.6565 

27 

0.5709 

2.736 

0.008 

34646.9 

23 

7.1 

147  30.1 

950.0 

1.26423 

1.29963 

4.65 

0.6671 

28 

0.5737 

2.746 

0.011 

34643.1 

23 

6.9 

146  34.6 

946.3 

1.26626 

1.29906 

4.76 

0.6774 

29 

0.5764 

2.756 

0.011 

34637.6 

23 

6.5 

146  38.8 

942.6 

1.26803 

1.29849 

4.87 

0.6873 

30 

0.5792 

2.765 

0.010 

34631.2 

23 

6.1 

14442.9 

938.9 

1.26950 

1.29790 

4.98 

0.6968 

31 

0.5819 

+2.774 

+0.007 

34625.1 

23 

5.7 

14346.9 

936.1 

1.27062 

1.29730 

+5.08 

+0.7061 

Aug.     1 

0.5846 

2.784 

+0.001 

346  20.6 

23 

6.4 

14250.6 

931.4 

1.27141 

1.29670 

6.19 

0.7150 

2 

0.5874 

2.793 

-0.005 

346 18.2 

23 

6.2 

141 64.2 

927.6 

1.27195 

1.29610 

5.29 

0.7236 

3 

0.5901 

2.802 

0.011 

34619.4 

23 

6.3 

14057.7 

923.8 

1.27238 

1.29548 

5.40 

0.7320 

4 

0.5928 

2.811 

0.016 

34624.1 

23 

6.6 

140  0.9 

920.1 

1.27290 

1.29496 

6.50 

0.7401 

h      5 

0.5956 

+2.820 

-0.018 

34631.6 

23 

6.1 

139  4.0 

916.3 

1.27370 

1.29425 

+6.60 

+0.7479 

(81.0)   6 

0.5983 

2.829 

0.018 

34640.7 

23 

6.7 

138  6.9 

912.5 

1.27492 

1.29362 

6.69 

0.7554 

7 

0.6010 

2.838 

0.013 

34649.3 

23 

7.3 

137  9.6 

9   8.6 

1.27665 

1.29301 

6.79 

0.7628 

8 

0.6038 

2.847 

-0.007 

346  65.6 

23 

7.7 

136 12.2 

9  4.8 

1.27884 

1.29238 

6.89 

0.7698 

9 

0.6065 

2.855 

+0.001 

34667.9 

23 

7.9 

136 14.6 

9   1.0 

1.28128 

1.29175 

5.98 

0.7767 

10 

0.6093 

+2.864 

+0.009 

34665.9 

23 

7.7 

134 16.7 

867.1 

1.28376 

1.29112 

+6.07 

+0.7833 

11 

0.6120 

2.872 

0.014 

34650.2 

23 

7.3 

13318.7 

863.2 

1.28597 

1.29049 

6.16 

0.7897 

12 

0.6147 

2.881 

0.015 

34642.3 

23 

6.8 

132  20.6 

849.4 

1.28772 

1.28987 

6.25 

0.7959 

13 

0.6175 

2.889 

0.014 

34634.3 

23 

6.3 

13122.2 

845.5 

1.28896 

1.28924 

6.34 

0.8018 

14 

0.6202 

2.897 

0.009 

34628.4 

23 

5.9 

13023.6 

841.6 

1.28969 

1.28863 

6.42 

0.8076 

15 

0.6230 

+2.905 

+0.003 

34625.9 

23 

5.7 

129  24.9 

837.7 

1.29008 

1.28800 

+6.61 

+0.8132 

16 

0.6257 

+2.914 

-0.003 

34627.5 

23 

5.8 

12826.0 

833.7 

1.29037 

1.28739 

+6.69 

+0.8186 
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h      m 

It 

Aug.  16 

0.6257 

+2.914 

-0.003 

34627.5 

23 

5.8 

12826.0 

8  33.7 

1.29037 

1.28739 

+6.59 

+0.8186 

17 

0.6284 

2.922 

0.007 

34632.6 

23 

6.2 

127  26.8 

8  29.8 

1.29076 

1.28678 

6.67 

0.8238 

18 

0.6312 

2.930 

0.009 

34640.1 

23 

6.7 

12627.5 

8  25.8 

1.29143 

1.28618 

6.74 

0.8289 

19 

0.6339 

2.937 

0.008 

34648.3 

23 

7.2 

12528.0 

8  21.9 

1.29244 

1.28558 

6.82 

0.8337 

h    20 

0.6366 

2.945 

0.005 

34655.4 

23 

7.7 

12428.3 

817.9 

1.29381 

1.28499 

6.89 

0.8384 

(tt.0)  21 

0.6394 

+2.953 

-0.001 

347  0.3 

23 

8.0 

123  28.3 

813.9 

1.29543 

1.28440 

+6.96 

+0.8429 

22 

0.6421 

2.960 

+0.004 

347   2.5 

23 

8.2 

12228.2 

8    9.9 

1.29716 

1.28383 

7.04 

0.8473 

23 

0.6449 

2.968 

0.008 

347   1.7 

23 

8.1 

121 28.0 

8    5.9 

1.29890 

1.28326 

7.10 

0.8514 

24 

0.6476 

2.975 

0.011 

34658.6 

23 

7.9 

12027.5 

8    1.8 

1.30051 

1.28270 

7.17 

0.8555 

25 

0.6503 

2.982 

0.012 

34653.5 

23 

7.6 

11926.8 

7  57.8 

1.30191 

1.28216 

7.23 

0.8594 

26 

0.6531 

+2.990 

+0.011 

34647.5 

23 

7.2 

11826.0 

7  53.7 

1.30304 

1.28162 

+7.30 

+0.8631 

27 

0.6558 

2.997 

0.008 

34641.6 

23 

6.8 

117  26.0 

7  49.7 

1.30385 

1.28110 

7.36 

0.8666 

28 

0.6586 

3.004 

+0.004 

346  36.8 

23 

6.5 

11623.8 

7  45.6 

1.30437 

1.28059 

7.41 

0.8700 

29 

0.6613 

3.011 

-0.002 

34634.1 

23 

6.3 

115  22.5 

7  41.5 

1.30463 

1.28009 

7.47 

0.8733 

30 

0.6640 

3.018 

0.008 

34634.4 

23 

6.3 

114  20.9 

7  37.4 

1.30476 

1.27960 

7.52 

0.8764 

31 

0.6668 

+3.025 

-0.014 

346  38.0 

23 

6.5 

11319.3 

7  33.3 

1.30488 

1.27914 

+7.58 

+0.8794 

Sept,    1 

0.6695 

3.032 

0.017 

34644.4 

23 

7.0 

11217.4 

7  29.2 

1.30520 

1.27869 

7.62 

0.8822 

2 

0.6722 

3.039 

0.017 

34653.0 

23 

7.5 

111  15.4 

7  25.0 

1.30588 

1.27825 

7.67 

0.8849 

3 

0.6750 

3.046 

0.014 

347   1.8 

23 

8.1 

110 13.3 

7  20.9 

1.30703 

1.27783 

7.72 

0.8875 

h      4 

0.6777 

3.052 

0.009 

347   9.0 

23 

8.6 

10911.0 

7  16.7 

1.30858 

1.27741 

7.76 

0.8899 

(S8.0)   5 

0.6804 

+3.059 

-0.001 

347 13.2 

23 

8.9 

108  8.6 

7  12.6 

1.31047 

1.27703 

+7.80 

+0.8922 

6 

0.6832 

3.066 

+0.006 

34713.3 

23 

8.9 

107  6.0 

7    8.4 

1.31243 

1.27668 

7.84 

0.8943 

7 

0.6859 

3.072 

0.012 

347   9.7 

23 

8.6 

106   3.3 

7    4.2 

1.31428 

1.27633 

7.88 

0.8963 

8 

0.6887 

3.079 

0.014 

347   3.7 

23 

8.2 

105  0.5 

7    0.0 

1.31573 

1.27600 

7.91 

0.8982 

9 

0.6914 

3.085 

0.014 

34656.9 

23 

7.8 

10357.6 

6  55.8 

1.31672 

1.27569 

7.94 

0.8999 

10 

0.69-U 

+3.092 

+0.010 

34651.6 

23 

7.4 

10254.6 

6  51.6 

1.31724 

1.27541 

+7.97 

+0.9016 

11 

0.6969 

3.098 

+0.004 

34649.3 

23 

7.3 

10151.4 

6  47.4 

1.31741 

1.27514 

8.00 

0.9030 

12 

0.6996 

3.104 

-0.002 

34650.9 

23 

7.4 

10048.1 

6  43.2 

1.31740 

1.27489 

8.02 

0.9044 

13 

0.7024 

3.111 

0.007 

34656.2 

23 

7.7 

9944.7 

6  39.0 

1.31744 

1.27466 

8.05 

0.9056 

14 

0.7051 

3.117 

0.010 

347   4.2 

23 

8.3 

9841.3 

6  34.8 

1.31774 

1.27447 

8.07 

0.9067 

15 

0.7078 

+3.123 

-0.009 

347  13.4 

23 

8.9 

97  37.7 

6  30.5 

1.31837 

1.27429 

+8.09 

+0.9077 

16 

0.7106 

3.130 

0.007 

347  22.2 

23 

9.5 

9634.0 

6  26.3 

1.31933 

1.27413 

8.10 

0.9085 

17 

0.7133 

3.136 

-0.003 

347  29.3 

23 10.0 

9530.3 

6  22.0 

1.32058 

1.27400 

8.12 

0.9093 

18 

0.7160 

3.142 

+0.002 

347  33.9 

23 10.3 

9426.5 

6  17.8 

1.32199 

1.27388 

8.13 

0.9098 

h      1» 

0.7188 

3.148 

0.007 

347  35.6 

23 10.4 

9322.7 

6  13.5 

1.32342 

1.27380 

8.13 

0.9103 

(0.0)  20 

0.7215 

+3.154 

+0.010 

347  35.1 

23 10.3 

9218.7 

6    9.2 

1.32477 

1.27374 

+8.14 

+0.9106 

21 

0.7242 

3.161 

0.012 

347  32.5 

23 10.2 

91 14.7 

6    5.0 

1.32591 

1.27369 

8.15 

0.9109 

22 

0.7270 

3.167 

0.012 

347  29.0 

23 

9.9 

9010.6 

6    0.7 

1.32685 

1.27368 

8.15 

0.9110 

23 

0.7297 

3.173 

0.010 

347  25.4 

23 

9.7 

89  6.5 

5  56.4 

1.32750 

1.27369 

8.15 

0.9109 

24 

0.7325 

3.179 

+0.005 

347  22.6 

23 

9.5 

88  2.4 

5  52.2 

1.32787 

1.27373 

8.14 

0.9107 

25 

0.7352 

+3.185 

0.000 

347  21.5 

23 

9.4 

8658.3 

5  47.9 

1.32801 

1.27378 

+8.14 

+0.9104 

26 

0.7379 

3.192 

-0.006 

34723.2 

23 

9.5 

8554.1 

5  43.6 

1.32799 

1.27385 

8.13 

0.9100 

27 

0.7407 

3.198 

0.012 

34727.9 

23 

9.9 

84  49.9 

5  39.3 

1.32794 

1.27396 

8.12 

0.9095 

28 

0.7434 

3.204 

0.015 

347  35.6 

23 10.4 

8345.7 

5  35.0 

1.32805 

1.27409 

8.11 

0.9088 

29 

0.7462 

3.210 

0.017 

34745.5 

2311.0 

8241.6 

5  30.8 

1.32846 

1.27424 

8.09 

0.9080 

30 

0.7489 

+3.216 

-0.015 

34756.2 

2311.8 

81 37.4 

5  26.5 

1.32926 

1.27441 

+8.07 

+0.9070 

Oct.     1 

0.7516 

+3.223 

-0.010 

348  6.0 

2312.4 

8033.3 

5  22.2 

1.33052 

1.27460 

+8.05 

+0.9060 
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If 

Oct.      1 

0.7516 

+3.223 

-0.010 

348  6.0 

23 12.4 

80  33.3 

5  22.2 

1.33052 

1.27460 

+8.06 

+o.9oa 

2 

0.7544 

3.229 

-0.003 

348 13.3 

23 12.9 

79  29.2 

5  18.0 

1.33209 

1.27483 

8.03 

0.9048 

3 

0.7571 

3.235 

+0.004 

34817.0 

2313.1 

78  26.1 

6  13.7 

1.33383 

1.27508 

8.01 

0.9034 

h        4 

0.7598 

3.242 

0.010 

34817.0 

2313.1 

77  21.1 

5    9.4 

1.33652 

1.27534 

7.98 

0.9019 

(1.0)      5 

0.7626 

3.248 

0.014 

348 14.2 

23 12.9 

76  17.1 

6    6.1 

1.33694 

1.27563 

7.95 

0.9003 

6 

0.7653 

+3.254 

+0.014 

348 10.2 

2312.7 

75  13.2 

6    0.9 

1.33792 

1.27693 

+7.92 

+0.8986    ! 

7 

0.7681 

3.261 

0.011 

348  7.1 

23 12.5 

74    9.3 

4  66.6 

1.33846 

1.27626 

7.88 

0.8967    ' 

8 

0.7708 

3.267 

+0.006 

348  6.5 

23 12.4 

73    5.5 

4  62.4 

1.33863 

1.27661 

7.85 

0.8947 

9 

0.7736 

3.274 

0.000 

348  9.3 

23 12.6 

72    1.8 

4  48.1 

1.33858 

1.27698 

7.81 

0.8925 

10 

0.7763 

3.281 

-0.006 

348 15.9 

2313.1 

70  68.2 

4  43.9 

1.33853 

1.27737 

7.77 

0.8902 

11 

0.7790 

+3.287 

-0.010 

34825.5 

23 13.7 

69  64.6 

4  39.6 

1.33872 

1.27777 

+7.72 

+0.8878 

12 

0.7818 

3.294 

0.010 

34836.9 

23 14.5 

68  51.1 

4  36.4 

1.33920 

1.27820 

7.68 

0.8852 

13 

0.7845 

3.301 

0.008 

34848.0 

23 15.2 

67  47.7 

4  31.2 

1.34006 

1.27864 

7.63 

0.8824 

14 

0.7872 

3.308 

-0.005 

34857.8 

23 15.9 

66  44.5 

4  27.0 

1.34124 

1.27911 

7.58 

0.8796 

15 

0.7900 

3.315 

0.000 

349  5.4 

23 16.4 

65  41.3 

4  22.7 

1.34259 

1.27959 

7.53 

0.8765 

16 

0.7927 

+3.322 

+0.005 

349 10.3 

2316.7 

64  38.1 

4  18.5 

1.34403 

1.28008 

+7.47 

+0.8733 

17 

0.7954 

3.329 

0.009 

349 12.7 

23 16.8 

63  35.1 

4  14.3 

1.34540 

1.28059 

7.41 

O.8700 

18 

0.7982 

3.336 

0.011 

34913.1 

2316.9 

62  32.3 

4  10.2 

1.34661 

1.28112 

7.35 

0.8665 

19 

0.8009 

3.343 

0.012 

349 12.4 

2316.8 

61  29.5 

4    6.0 

1.34760 

1.28165 

7.29 

0.8628 

h     20 

0.8036 

3.350 

0.010 

34911.3 

2316.7 

60  26.9 

4    1.8 

1.34836 

1.28221 

7.23 

O.8590 

(8.0)    21 

0.8064 

+3.358 

+0.006 

349 10.8 

2316.7 

59  24.3 

3  57.6 

1.34887 

1.28278 

+7.16 

+0.8549 

22 

0.8091 

3.365 

+0.001 

34911.7 

23 16.8 

58  21.9 

3  53.6 

1.34914 

1.28336 

7.09 

0.8508 

23 

0.8119 

3.372 

-0.004 

349 15.0 

2317.0 

57  19.6 

3  49.3 

1.34928 

1.28394 

7.02 

0.8464 

24 

0.8146 

3.380 

0.010 

34921.0 

2317.4 

56  17.5 

3  45.2 

1.34938 

1.28464 

6.95 

0.8419 

25 

0.8173 

3.388 

0.014 

349  29.9 

2318.0 

65  15.6 

3  41.0 

1.34960 

1.28516 

6.87 

0.8372 

26 

0.8201 

+3.395 

-0.016 

34941.0 

23 18.7 

64  13.7 

3  36.9 

1.36008 

1.28576 

+6.80 

+0.8322 

27 

0.8228 

3.403 

0.015 

34953.3 

23 19.6 

53  12.0 

3  32.8 

1.35094 

1.28638 

6.72 

0.8271 

28 

0.8256 

3.411 

0.011 

350  6.0 

2320.3 

52  10.3 

3  28.7 

1.35223 

1.28702 

6.63 

0.8218 

29 

0.8283 

3.419 

-0.005 

35014.7 

2321.0 

51    8.9 

3  24.6 

1.36387 

1.28765 

6.55 

0.8163 

30 

0.8310 

3.427 

+0.003 

35021.1 

2321.4 

50    7.7 

3  20.6 

1.36572 

1.28829 

6.47 

0.8106 

31 

0.8338 

+3.436 

+0.010 

35023.9 

2321.6 

49    6.6 

3  16.4 

1.36764 

1 .28894 

+6.38 

+0.8047 

Nov.     1 

0.8365 

3.444 

0.014 

35023.6 

2321.6 

48    6.6 

3  12.4 

1 .35916 

1.28968 

6.29 

0.7986 

2 

0.8392 

3.452 

0.015 

35021.8 

2321.5 

47    4.8 

3    8.3 

1.36041 

1.29023 

6.20 

0.7922 

3 

0.8420 

3.461 

0.013 

35020.0 

2321.3 

46    4.2 

3    4.3 

1.36122 

1.29090 

6.10 

0.7856 

h        4 

0.8447 

3.469 

0.008 

35020.2 

2321.3 

45    3.6 

3    0.2 

1.36167 

1.29165 

6.01 

0.7788 

(3.0)      5 

0.8475 

+3.478 

+0.002 

35023.4 

2321.6 

44    3.3 

2  56.2 

1.36188 

1.29221 

+5.91 

+0.7717 

6 

0.8502 

3.487 

-0.004 

35030.3 

2322.0 

43    3.1 

2  52.2 

1.36207 

1.29286 

5.81 

0.7643 

7 

0.8529 

3.496 

0.009 

35040.2 

2322.7 

42    3.1 

2  48.2 

1.36242 

1.29352 

5.71 

0.7567 

8 

0.8557 

3.505 

0.011 

35051.9 

2323.5 

41    3.2 

2  44.2 

1.36307 

1.29417 

5.61 

0.7489 

9 

0.8584 

3.514 

0.010 

351   4.0 

2324.3 

40    3.6 

2  40.2 

1.36408 

1.29482 

5.50 

0.7407 

10 

0.8612 

+3.523 

-0.006 

351 14.9 

2325.0 

39    4.0 

2  36.3 

1.36540 

1.29647 

+5.40 

+0.7322 

11 

0.8639 

3.532 

-0.002 

351 23.7 

23  25.6 

38    4.6 

2  32.3 

1.36696 

1.29611 

5.29 

0.7234 

12 

0.8666 

3.541 

+0.003 

35129.8 

2326.0 

37    5.3 

2  28.4 

1.36861 

1.29675 

6.18 

0.7144 

13 

0.8694 

3.551 

0.008 

35133.4 

2326.2 

36    6.1 

2  24.4 

1.37021 

1.29738 

5.07 

0.7049 

14 

0.8721 

3.560 

0.011 

35134.9 

2326.3 

36    7.1 

2  20.6 

1.37169 

1.29800 

4.96 

0.6951 

• 

15 

0.8748 

+3.570 

+0.012 

35135.1 

2326.3 

34    8.3 

2  16.6 

1.37298 

1.29861 

+4.84 

+0.6850 

16 

0.8776 

+3.580 

+0.010 

351 34.7 

23  26.3 

33    9.6 

2  12.6 

1.37405 

1.29923 

+4.73 

+0.6745 

INDEPENDENT  STAR-NUMBERS,  1916.  213 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


SdmrDay. 

r 

/ 

/' 

O 

H 

Logg. 

Log  A. 

i 

(Sidereal 

Boor.) 

In 
Time. 

In 
Time. 

In 
Arc. 

In 
Time. 

In 
Arc. 

In 
Time. 

Lo«<. 

y 

8 

s 

•     / 

h      m 

•      f 

h      m 

Nov.  16 

0.8776 

+3.580 

+0.010 

35134.7 

2326.3 

33   9.6 

212.6 

1.37405 

1.29923 

+4.73 

+0.6745 

17 

0.8803 

3.589 

0.007 

35134.6 

23  26.3 

3211.0 

2   8.7 

1.37486 

1.29983 

4.61 

0.6636 

18 

0.8830 

3.599 

+0.003 

35135.6 

2326.4 

31 12.5 

2   4.8 

1.37547 

1.30042 

4.49 

0.6522 

h       19 

0.8858 

3.609 

-0.003 

35138.5 

2326.6 

3014.2 

2   0.9 

1.37593 

1.30100 

4.37 

0.6403 

(4.0)    20 

0.8885 

3.620 

0.009 

35143.7 

23  26.9 

2916.0 

157.1 

1.37635 

1.30157 

4.25 

0.6280 

21 

0.8913 

+3.630 

-0.014 

35151.5 

2327.4 

2817.9 

153.2 

1.37684 

1.30212 

+4.12 

+0.6152 

22 

0.8940 

3.640 

0.017 

352   1.5 

2328.1 

2720.0 

149.3 

1.37755 

1.30268 

4.00 

0.6019 

23 

0.8967 

3.650 

0.017 

352 12.8 

23  28.9 

2622.2 

145.5 

1.37861 

1.30321 

3.87 

0.5880 

24 

0.8995 

3.661 

0.013 

35223.7 

2329.6 

25  24.5 

1 4r.6 

1.38008 

1.30372 

3.74 

0.5735 

25 

0.9022 

3.671 

-0.007 

35233.1 

2330.2 

2426.9 

137.8 

1.38186 

1.30422 

3.62 

0.5584 

26 

0.9050 

+3.682 

0.000 

352  39.6 

2330.6 

23  29.4 

134.0 

1.38391 

1.30472 

+3.49 

+0.5425 

27 

0.9077 

3.693 

+0.008 

35242.6 

23  30.8 

22  32.0 

130.1 

1.38600 

1.30520 

3.36 

0.5259 

28 

0.9104 

3.703 

0.013 

35242.5 

2330.8 

2131.7 

126.3 

1.38792 

1.30566 

3.22 

0.5085 

29 

0.9132 

3.714 

0.016 

352  40.3 

2330.7 

2037.6 

122.5 

1.38953 

1.30611 

3.09 

0.4902 

30 

0.9159 

3.725 

0.015 

35237.7 

2330.5 

1940.5 

118.7 

1.39074 

1.30653 

2.96 

0.4710 

Dec.     1 

0.9186 

+3.736 

+0.011 

352  36.5 

2330.4 

1843.5 

114.9 

1.39155 

1.30695 

+2.82 

+0.4508 

2 

0.9214 

3.747 

+0.005 

35237.8 

2330.5 

17  46.7 

111.1 

1.39208 

1.30734 

2.69 

0.4294 

3 

0.9241 

3.758 

-0.002 

35242.3 

2330.8 

16  49.9 

1   7.3 

1.39254 

1.30772 

2.55 

0.4067 

h        4 

0.9269 

3.769 

0.007 

352  49.9 

2331.3 

1553.2 

1   3.5 

1.39311 

1.30807 

2.41 

0.3827 

(1.0)     6 

0.9296 

3.781 

0.010 

35259.2 

2331.9 

1456.6 

059.8 

1.39391 

1.30842 

2.28 

0.3571 

6 

0.9323 

+3.792 

-0.010 

353   9.3 

2332.6 

14  0.0 

056.0 

1.39609 

1.30874 

+2.14 

+0.3297 

7 

0.9351 

3.803 

0.007 

35318.5 

2333.2 

13  3.5 

052.2 

1.39654 

1.30904 

2.00 

0.3003 

8 

0.9378 

3.815 

-0.003 

35325.8 

2333.7 

12  7.1 

048.5 

1.39821 

1.30932 

1.86 

0.2687 

9 

0.9406 

3.826 

+0.002 

35330.6 

2334.0 

11 10.8 

044.7 

1.40001 

1.30959 

1.72 

0.2344 

10 

0.9433 

3.838 

0.007 

35332.9 

2334.2 

10 14.5 

041.0 

1.40180 

1.30983 

1.57 

0.1970 

11 

0.9460 

+3.849 

+0.010 

35333.0 

2334.2 

918.2 

037.2 

1.40348 

1.31005 

+1.43 

+0.1559 

12 

0.9488 

3.861 

0.012 

35331.7 

2334.1 

822.0 

033.5 

1.40497 

1.31026 

1.29 

0.1104 

13 

0.9515 

3.872 

0.011 

35329.6 

2334.0 

725.8 

029.7 

1.40622 

1.31044 

1.15 

0.0594 

14 

0.9542 

3.884 

0.008 

35327.6 

2333.8 

629.6 

026.0 

1.40725 

1.31060 

1.00 

0.0013 

15 

0.9570 

3.895 

+0.004 

35326.4 

2333.8 

533.5 

022.2 

1.40809 

1.31074 

0.86 

9.9342 

16 

0.9597 

+3.907 

-0.002 

35326.7 

2333.8 

437.4 

018.5 

1.40875 

1.31085 

+0.72 

+9.8546 

17 

0.9624 

3.919 

0.008 

35329.0 

2333.9 

341.3 

014.8 

1.40935 

1.31095 

0.57 

9.7566 

18 

0.9652 

3.930 

0.013 

35333.5 

2334.2 

245.2 

011.0 

1.40997 

1.31102 

0.43 

9.6299 

19 

0.9679 

3.942 

0.017 

35340.1 

2334.7 

149.2 

0  7.3 

1.41076 

1.31108 

0.28 

9.4500 

h      20 

0.9707 

3.954 

0.018 

35348.0 

2335.2 

053,1 

0   3.5 

1.41183 

1.31111 

+0.14 

+9.1369 

(6.0)   21 

0.9734 

+3.966 

-0.016 

35356.1 

2336.7 

35957.0 

2359.8 

1.41325 

1.31112 

-0.01 

-7.8927 

22 

0.9761 

3.977 

0.011 

354   3.0 

2336.2 

359  1.0 

2356.1 

1.41500 

1.31110 

0.16 

9.1838 

23 

0.9789 

3.989 

-0.003 

354   7.5 

2336.5 

358  4.8 

2352.3 

1.41702 

1.31107 

0.30 

9.4736 

24 

0.9816 

4.001 

+0.005 

354   8.8 

2386.6 

357   8.6 

2348.6 

1.41912 

1.31102 

0.44 

9.6457 

25 

0.9814 

4.012 

0.011 

354  7.3 

2336.5 

35612.5 

2344.8 

1.42112 

1.31095 

0.69 

9.7686 

26 

0.9871 

+4.024 

+0.015 

354  3.4 

23  36.2 

35516.3 

2341.1 

1.42287 

1.31084 

-0.73 

-9.8642 

27 

0.9898 

4.036 

0.016 

35358.5 

2335.9 

35420.1 

2337.3 

1.42426 

1.31072 

0.88 

9.9424 

28 

0.9926 

4.047 

0.013 

35354.4 

2336.6 

35323.9 

2333.6 

1.42522 

1.31058 

1.02 

0.0084 

29 

0.9953 

4.059 

0.007 

35352.4 

2335.5 

35227.6 

2329.8 

1.42592 

1.31041 

1.16 

0.0667 

30 

0.9980 

4.070 

+0.001 

35353.3 

2335.6 

351 31.3 

2326.1 

1.42647 

1.31023 

1.31 

0.1161 

31  1.0008 

+4.082 

-0.005 

35357.0 

2335.8 

35034.9 

2322.3 

1.42704 

1.31003 

-1.45 

-0.1612 

32 

1.0035 

+4.094 

-0.008 

354   2.9 

2336.2 

34938.6 

2318.6 

1.42779 

1.30980 

-1.59 

-0.2019 
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MflAn  Solar 
Date. 

Log  ill. 

LogBi. 

Log  C. 

LogD. 

/ 

Oa 

H 

Log^i. 

Logk. 

Logi. 

Jan.      0.72 

+9.4261 

-0.7301 

-0.5001 

+1.3049 

+0.822 

314  52 

351    6 

0.8796 

1.3101 

-0.1378 

10.70 

9.4834 

0.7326 

0.8049 

1.2845 

0.936 

318  28 

341  40 

0.9111 

1.3071 

0.4422 

20.67 

9.5314 

0.7394 

0.9729 

1.2486 

1.047 

321    9 

332    5 

0.9419 

1.3023 

0.6101 

30.64 

9.5714 

0.7487 

1.0831 

1.1944 

1.147 

323    7 

322  16 

0.9704 

1.2963 

0.72(M 

Feb.     9.61 

9.6046 

0.7586 

1.1596 

1.1168 

1.239 

324  35 

312  11 

0.9966 

1.2898 

0.7969 

19.59 

+9.6323 

-0.7674 

-1.2127 

+1.0056 

+1.320 

325  45 

301  50 

1.0170 

1.2836 

-O.8500 

29.56 

9.6557 

0.7733 

1.2477 

0.8375 

1.393 

326  49 

291  15 

1.0351 

1.2782 

0.8849 

Mar.    10.53 

9.6762 

0.7754 

1.2675 

+0.5355 

1.460 

327  55 

280  30 

1.0502 

1.2748 

0.9048 

20.50 

9.6947 

0.7729 

1.2737 

-8.9881 

1.524 

329    9 

269  42 

1.0630 

1.2737 

O.9110 

30.48 

9.7125 

0.7655 

1.2668 

0.5569 

1.687 

330  36 

258  68 

1.0744 

1.2749 

0.9041 

Apr.     9.46 

+9.7304 

-0.7534 

-1.2468 

-0.8443 

+1.664 

332  15 

248  24 

1.0854 

1.2784 

-0.8840 

19.42 

9.7489 

0.7371 

1.2125 

1.0063 

1.726 

334    6 

238    7 

1.0969 

1.2835 

0.8497 

29.40 

9.7685 

0.7176 

1.1616 

1.1139 

1.805 

336    5 

228    8 

1.1096 

1.2896 

0.7989 

May     9.37 

9.7892 

0.6961 

1.0899 

1.1894 

1.893 

338    4 

218  29 

1.1238 

1.2958 

0.7272 

19.34 

9.8107 

0.6743 

0.9894 

1.2428 

1.989 

339  59 

209    9 

1.1398 

1.3016 

0.6266 

29.31 

+9.8327 

-0.6541 

-0.8422 

-1.2791 

+2.091 

341  42 

200    6 

1.1572 

1.3064 

-0.4795 

June     8.29 

9.8547 

0.6372 

0.5981 

1.3012 

2.201 

343  11 

191  12 

1.1757 

1.3096 

0.2354 

18.26 

9.8763 

0.6251 

-9.9402 

1.3107 

2.313 

344  22 

182  26 

1.1946 

1.3110 

-9.5775 

28.23 

9.8969 

0.6188 

+0.3504 

1.3080 

2.426 

345  16 

173  42 

1.2134 

1.3106 

+9.9876 

July     8.20 

9.9163 

0.6184 

0.7235 

1.2932 

2.537 

345  64 

164  65 

1.2316 

1.3084 

0.3608 

18.18 

+9.9341 

-0.6231 

+0.9135 

-1.2653 

+2.643 

346  18 

166    1 

1.2487 

1.3046 

+0.5508 

28.16 

9.9502 

0.6315 

1.0366 

1.2224 

2.743 

346  32 

146  64 

1.2644 

1.2993 

0.6738 

Aug.     7.12 

9.9646 

0.6418 

1.1228 

1.1610 

2.835 

346  39 

137  31 

1.2785 

1.2932 

O.7600 

17.10 

9.9772 

0.6621 

1.1846 

1.0749 

2.918 

346  43 

127  51 

1.2910 

1.2870 

0.8218 

27.07 

9.9883 

0.6604 

1.2278 

0.9509 

2.994 

346  48 

117  61 

1.3020 

1.2813 

0.8651 

Sept.    6.04 

+9.9982 

-0.6651 

+1.2561 

-0.7569 

+3.063 

346  57 

107  36 

1.3116 

1.2768 

+0.8933 

16.01 

0.0072 

0.6650 

1.2709 

-0.3653 

3.127 

347  13 

97    6 

1.3201 

1.2742 

0.9082 

25.99 

0.0157 

0.6591 

1.2730 

+0.0655 

3.188 

347  37 

86  27 

1.3280 

1.2738 

0.9102 

Oct.      5.96 

0.0242 

0.6470 

1.2623 

0.6656 

3.251 

348  11 

75  48 

1.3355 

1.2758 

0.8995 

15.93 

0.0330 

0.6284 

1.2379 

0.9020 

3.318 

348  63 

66  14 

1.3433 

1.2798 

0.8752 

25.90 

+0.0426 

-0.6040 

+1.1979 

+1.0467 

+3.391 

349  42 

64  61 

1.3516 

1.2864 

+0.8352 

Nov.     4.88 

0.0528 

0.5746 

1.1389 

1.1437 

3.472 

350  35 

44  41 

1.3608 

1.2918 

0.7761 

14.86 

0.0641 

0.5422 

1.0644 

1.2128 

3.664 

351  28 

34  47 

1.3710 

1.2982 

0.6917 

24.82 

0.0762 

0.5094 

0.9314 

1.2608 

3.664 

362  18 

26    6 

1.3821 

1.3039 

0.6687 

Dec.     4.79 

0.0889 

0.4796 

0.7381 

1.2919 

3.773 

363    0 

16  37 

1.3941 

1.3082 

0.3754 

14.77 

+0.1018 

-0.4560 

+0.3471 

+1.3081 

+3.887 

853  34 

6  16 

1.4066 

1.3106 

+9.9844 

24.74 

0.1146 

0.4417 

-0.0413 

1.3104 

4.004 

353  57 

366  65 

1.4191 

1.3110 

-9.6785 

34.71 

+0.1270 

-0.4380 

-0.6425 

+1.2989 

+4.119 

354  10 

347  34 

1.4313 

1.3092 

-0.2798 

i?-+o*.ooa 


The  above  numbers  give  the  same  reductions  from  mean  to  apparent  place  as  are  employed 
in  computing  the  apparent  places  of  the  fixed  stars,  given  on  pages  316  to  613,  from  the  mean 
places,  given  on  pages  217  to  230.  In  order  to  render  exact  interpolation  possible  through  intervals 
of  ten  days,  all  short  period  terms  have  been  omitted. 
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Dftte. 

1 

n 

Date. 

6''i> 

6'ffo 

Date. 

6"if 

6''oo 

Date. 

^''i> 

6''fO 

tt    1 

It 

n 

It 

ti 

It 

It 

Jan.    0 

-0.29 

-0.02 

Feb.  15 

+0.15 

-0.05 

Apr.    1 

-0.03 

+0.10 

May  17 

-0.18 

-0.08 

1 

0.23 

0.07 

16 

0.18 

-0.02 

2 

0.12 

0.07 

18 

-0.06 

0.10 

2 

-0.12 

0.10 

17 

0.17 

+0.02 

3 

0.17 

+0.03 

19 

+0.07 

0.10 

3 

+0.01 

0.11 

18 

0.12 

0.06 

4 

0.18 

-0.02 

20 

0.19 

0.08 

4 

0.15 

0.09 

19 

+0.04 

0.09 

5 

0.15 

0.05 

21 

0.27 

-0.03 

5 

+0.25 

-0.05 

20 

-0.06 

+0.10 

6 

-0.09 

-0.08 

22 

+0.29 

+0.02 

6 

0.29 

0.00 

21 

0.16 

0.09 

7 

-0.02 

0.09 

23 

0.25 

0.07 

7 

0.28 

+0.05 

22 

0.24 

0.06 

8 

+0.06 

0.09 

24 

0.17 

0.10 

8 

0.21 

0.09 

23 

0.28 

+0.01 

9 

0.12 

0.07 

25 

+0.06 

0.10 

9 

0.11 

0.10 

24 

0.27 

-0.04 

10 

0.16 

-0.04 

26 

-0.05 

0.09 

10 

+0.01 

+0.10 

25 

-0.20 

-0.08 

11 

+0.17 

0.00 

27 

-0.13 

+0.06 

U 

-0.08 

0.07 

26 

-0.08 

0.10 

12 

0.14 

+0.04 

28 

0.17 

+0.01 

12 

0.14 

+0.03 

27 

+0.04 

0.10 

18 

+0.09 

0.07 

29 

0.16 

-0.03 

13 

0.16 

-0.01 

28 

0.16 

0.08 

14 

0.00 

0.09 

30 

0.12 

0.07 

14 

0.14 

0.05 

29 

0.24 

-0.03 

15 

-0.10 

0.10 

31 

-0.06 

0.09 

15 

-0.09 

-0.08 

Mar.  1 

+0.26 

+0.02 

16 

-0.19 

+0.08 

June  1 

+0.02 

-0.09 

16 

-0.02 

0.09 

2 

0.23 

0.07 

17 

0.25 

+0.04 

2 

0.09 

0.08 

17 

+0.05 

0.09 

3 

0.15 

0.10 

18 

0.27 

0.00 

3 

0.14 

0.06 

18 

0.11 

0.07 

4 

+0.05 

0.10 

19 

0.23 

-0.05 

4 

0.17 

-0.02 

19 

0.16 

-0.04 

5 

-0.05 

0.09 

20 

0.14 

0.09 

5 

0.16 

+0.02 

20 

+0.17 

0.00 

6 

-0.13 

+0.06 

21 

-0.01 

-0.10 

6 

+0.12 

+0.05 

21 

0.15 

+0.04 

7 

0.16 

+0.02 

22 

+0.11 

0.10 

7 

+0.04 

0.08 

22 

+0.09 

0.07 

8 

0.16 

-0.03 

23 

0.22 

0.06 

8 

-0.06 

0.09 

28 

0.00 

0.10 

9 

0.13 

0.06 

24 

0.27 

-0.02 

9 

0.16 

0.09 

24 

-0.10 

0.10 

10 

-0.06 

0.09 

25 

0.27 

+0.04 

10 

0.24 

0.07 

25 

-0.20 

+0.08 

11 

+0.01 

-0.09 

26 

+0.21 

+0.08 

11 

-0.29 

+0.03 

26 

0.28 

+0.04 

12 

0.08 

0.08 

27 

0.12 

0.10 

12 

0.29 

-0.02 

27 

0.30 

0.00 

13 

0.14 

0.06 

28 

+0.01 

0.10 

13 

0.23 

0.07 

28 

0.26 

-0.05 

14 

0.17 

-0.03 

29 

-0.09 

0.08 

14 

-0.12 

0.10 

29 

0.17 

0.09 

15 

0.17 

+0.01 

80 

0.15 

+0.04 

15 

+0.01 

0.10 

80 

-0.04 

-0.11 

16 

+0.14 

+0.05 

May  1 

-0.18 

0.00 

16 

+0.14 

-0.09 

81 

+0.09 

0.10 

17 

+0.07 

0.08 

2 

0.16 

-0.04 

17 

0.24 

-0.05 

Kb.   1 

0.20 

0.06 

18 

-0.02 

0.10 

8 

0.11 

0.08 

18 

0.29 

0.00 

2 

0.26 

-0.02 

19 

0.12 

0.09 

4 

-0.04 

0.09 

19 

0.27 

+0.05 

8 

0.27 

+0.04 

20 

0.21 

0.07 

5 

+0.04 

0.09 

20 

0.21 

0.09 

4 

+0.22 

+0.08 

21 

-0.26 

+0.03 

6 

+0.10 

-0.08 

21 

+0.11 

+0.10 

5 

0.13 

0.10 

22 

0.26 

-0.02 

7 

0.15 

0.05 

22 

0.00 

0.10 

6 

+0.03 

0.10 

23 

0.21 

0.07 

8 

0.16 

-0.01 

23 

-0.09 

0.07 

7 

-0.06 

0.08 

24 

-0.11 

0.10 

9 

0.15 

+0.03 

24 

0.15 

+0.03 

8 

0.13 

+0.05 

25 

+0.02 

0.10 

10 

0.10 

0.06 

25 

0.16 

-0.02 

9 

-0.16 

0.00 

26 

+0.14 

-0.09 

11 

+0.02 

+0.09 

26 

-0.13 

-0.06 

10 

0.15 

-0.04 

27 

0.23 

-0.05 

12 

-0.08 

0.10 

27 

-0.07 

0.08 

11 

0.11 

0.07 

28 

0.27 

0.00 

13 

0.18 

0.08 

28 

+0.01 

0.09 

12 

-0.04 

0.09 

29 

0.25 

+0.05 

14 

0.25 

0.05 

29 

0.08 

0.09 

18 

+0.03 

0.09 

30 

0.18 

0.09 

15 

0.28 

+0.01 

80 

0.14 

0.07 

14 

+0.10 

-0.08 

31 

+0.08 

+0.10 

16 

-0.26 

-0.04 

Jidy  1 

+0.17 

-0.03 

15 

+0.15 

-0.05 

Apr.  1 

-0.03 

+0.10 

17 

-0.18 

-0.08 

2 

+0.17 

0.00 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

8''if 

<5^^a> 

Date. 

8''i> 

<5'^<» 

Date. 

6''i> 

d'^a? 

Date. 

6''i> 

6"it 

It 

// 

n 

n 

n 

// 

n 

It 

July    1 

+0.17 

-0.03 

Aug.  16 

-0.05 

+0.09 

Oct.   1 

-0.16 

-0.09 

Nov.16 

+0.17 

+0.02 

2 

0.17 

0.00 

17 

0.12 

0.05 

2 

-0.05 

0.10 

17 

0.12 

0.06 

3 

0.14 

+0.04 

18 

0.15 

+0.01 

3 

+0.07 

0.09 

18 

+0.04 

0.08 

4 

+0.07 

0.07 

19 

0.14 

-0.04 

4 

0.17 

0.06 

19 

-0.05 

0.09 

5 

-0.02 

0.09 

20 

0.09 

0.07 

5 

0.23 

-0.01 

20 

0.15 

0.08 

6 

-0.12 

+0.09 

21 

-0.02 

-0.09 

6 

+0.23 

+0.04 

21 

-0.23 

+0.06 

7 

0.22 

0.08 

22 

+0.06 

0.09 

7 

0.18 

0.08 

22 

0.27 

+0.02 

8 

0.29 

+0.04 

23 

0.13 

0.08 

8 

+0.09 

0.10 

23 

0,27 

-0.02 

9 

0.30 

-0.01 

24 

0.17 

0.05 

9 

-0.01 

0.10 

24 

0.22 

0.06 

10 

0.27 

0.05 

25 

0.19 

-0.02 

10 

0.10 

0.08 

25 

-0.12 

0.09 

11 

-0.18 

-0.09 

26 

+0.18 

+0.02 

11 

-0.16 

+0.04 

26 

0.00 

-0.10 

12 

-0.06 

0.10 

27 

0.14 

0.06 

12 

0.17 

-0.01 

27 

+0.13 

0.08 

13 

+0.08 

0.09 

28 

+0.06 

0.08 

13 

0.14 

0.05 

28 

0.22 

-0.05 

14 

0.19 

0.06 

29 

-0.03 

0.09 

14 

-0.08 

0.08 

29 

0.26 

0.00 

15 

0.26 

-0.01 

30 

0.13 

0.09 

15 

0.00 

0.09 

30 

0.26 

+0.05 

16 

+0.27 

+0.04 

31 

-0.22 

+0.06 

16 

+0.08 

-0.09 

Dec.  1 

+0.18 

+0.09 

17 

0.22 

0.08 

Sept.  1 

0.28 

+0.02 

17 

0.15 

0.07 

2 

+0.08 

0.10 

18 

0.14 

0.10 

2 

0.28 

-0.02 

18 

0.18 

-0.04 

3 

-0.03 

0.09 

19 

+0.03 

0.10 

3 

0.23 

0.06 

19 

0.19 

0.00 

4 

0.12 

0.06 

20 

-0.06 

0.08 

4 

0.14 

0.09 

20 

0.16 

+0.04 

5 

0.16 

+0.02 

21 

-0.13 

+0.04 

5 

-0.02 

-0.10 

21 

+0.11 

+0.07 

6 

-0.16 

-0.02 

22 

0.15 

-0.01 

6 

+0.10 

0.08 

22 

+0.02 

0.09 

7 

0.12 

0.06 

23 

0.13 

0.05 

7 

0.19 

-0.05 

23 

-0.07 

0.09 

8 

-0.05 

0.09 

24 

-0.07 

0.08 

8 

0.24 

0.00 

24 

0.17 

0.08 

9 

+0.03 

0.09 

25 

0.00 

0.09 

9 

0.22 

+0.05 

25 

0.24 

0.05 

10 

0.11 

0.08 

26 

+0.07 

-0.09 

10 

+0.16 

+0.09 

26 

-0.27 

+0.01 

11 

+0.16 

-0.06 

27 

0.14 

0.07 

11 

+0.07 

0.10 

27 

0.25 

-0.04 

12 

0.19 

-0.02 

28 

0.18 

0.04 

12 

-0.03 

0.09 

28 

0.18 

0.08 

13 

0.18 

+0.01 

29 

0.19 

-0.01 

13 

0.11 

0.07 

29 

-0.08 

0.10 

14 

0.14 

0.05 

30 

0.16 

+0.03 

14 

0.16 

+0.02 

30 

+0.05 

0.10 

15 

+0.07 

0.06 

31 

+0.11 

+0.07 

15 

-0.15 

-0.02 

31 

+0.16 

-0.07 

16 

-0.03 

+0.09 

Aug.    1 

+0.02 

0.09 

16 

0.11 

0.06 

Nov.  1 

0.23 

-0.03 

17 

0.13 

O09 

2 

-0.08 

0.09 

17 

-0.05 

0.09 

2 

0.25 

+0.02 

18 

0.22 

0.07 

8 

0.18 

0.08 

18 

+0.03 

0.09 

3 

0.21 

0.07 

19 

0.28 

+0.03 

4 

0.26 

0.05 

19 

0.11 

0.08 

4 

0.13 

0.10 

20 

0.29 

-0.01 

5 

-0.30 

+0.01 

20 

+0.16 

-0.06 

5 

+0.03 

+0.10 

21 

-0.26 

-0.06 

6 

0.29 

-0.04 

21 

0.19 

-0.03 

6 

-0.07 

0.09 

22 

0.17 

0.08 

7 

0.22 

0.08 

22 

0.19 

+0.01 

7 

0.15 

0.05 

23 

-0.05 

0.10 

8 

-0.11 

0.10 

23 

0.16 

0.05 

8 

0.17 

+0.01 

24 

+0.07 

O.OO 

9 

+0.02 

0.10 

24 

+0.09 

0.07 

9 

0.16 

-0.04 

25 

0.18 

0.06 

10 

+0.14 

-0.07 

25 

0.00 

+0.09 

10 

-0.10 

-0.07 

26 

+0.25 

-0.01 

11 

0.22 

-0.03 

26 

-0.10 

0.09 

11 

-0.03 

0.09 

27 

0.26 

+0.04 

12 

0.25 

+0.02 

27 

0.19 

0.07 

12 

+0.06 

0.09 

28 

0.21 

0.08 

13 

0.22 

0.07 

28 

0.25 

+0.04 

13 

0.13 

0.08 

29 

0.12 

0.10 

14 

0.15 

0.10 

29 

0.27 

-0.01 

14 

0.17 

0.05 

30 

+0.02 

0.10 

15 

+0.05 

+0.10 

30 

-0.24 

-0.05 

15 

+0.19 

-0.01 

81 

-0.08 

+0.08 

16 

-0.05 

+0.09 

Oct.    1 

-0.16 

-0.09 

16 

+0.17 

+0.02 

32 

-0.14 

+0.04 
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FOE  JANUARY  0*.976,  WASHINGTON  MEAN  TIME. 


Name  of  Star. 

Hasni- 
tode. 

Bpeo- 
trum. 

Right 
Aaoenaioii. 

Annual 
Varia- 
tion. 

Annnal 
P.M. 

Declination. 

Annual 
Varia- 
tion. 

Annual 
P.M. 

h    m      B 

a 

a 

•     #       // 

// 

ft 

33  Pisaum     . 

4.7 

KO 

0    1     2.184 

-1-3.0714 

-.0006 

-  6  10  38.90 

420.136 

■K).09l 

a  Andromedse  (AlpheraU) 

2.2 

it 

0    4    2.546 

3.0M2 

4.0107 

+28  37  36.11 

19.880 

-0.163 

fi  GasdopeiflR 

2.4 

0    4  41.242 

3.1856 

4.0680 

+58  41  11.42 

19.861 

-0.180 

e  Phoenicis    . 

3.9 

KO 

0    5    9.038 

3.0510 

4.0096 

-46  12  39.56 

19.848 

-0.193 

22  Andromedfle 

5.1 

FO 

0    5  57.008 

3.1101 

4.0021 

+45  36  17.41 

20 .094 

-0.004 

r  Pegari 

2.9 

B2 

0    8  54.507 

-^3.0666 

4.0003 

+14  42  59.83 

430.030 

-o.oia 

6  Andromedfle 

4.5 

A2 

0  13  56.123 

3.1379 

-.0044 

+36  19  10.37 

19.963 

-0.047 

«  Ceti    . 

3.8 

KO 

0  15    8.902 

3.0569 

-.0013 

-  9  17  22.15 

19.973 

-0.030 

C  Tucanie 

4.3 

F8 

0  15  42.336 

3.1470 

4.2739 

-65  22    5.12 

31.170 

41.172 

44  Pisciiim 

6.0 

G5 

0  21    5.761 

3.0744 

-.0014 

+  1  28  28.25 

19.037 

-0.028 

/JHydri 

2.9 

GO 

0  21  21.425 

-1-3.1085 

4.6975 

-77  43  38.37 

430.3n 

-M).31» 

a  Phcenicis   . 

2.4 

KO 

0  22    8.145 

2.9723 

4.0188 

-42  45  43.75 

19.649 

-0.40a 

12Ceti    . 

6.0 

K5 

0  25  45.133 

3.0632 

4.0011 

-  4  25  16.57 

19.919 

0.00(^ 

13Ceti    .        .        .        .t 

5.2 

GO 

0  30  55.429 

3.0871 

4.0273 

-  4    3  18.18 

19.846 

-0.017 

C  CasBiopeus 

3.7 

B2 

0  32  17.061 

3.3292 

4.0036 

+53  26    5.23 

19.840 

-0.007 

ir  Andromedse 

4.4 

B3 

0  32  23.421 

43.1980 

4.0019 

+33  15  25.61 

419.846 

O.OOO 

e  Andromedae 

4.5 

G5 

0  34    6.788 

3.1646 

-.0172 

+28  51  20.97 

19.670 

-0.254 

^  Andromedfle 

3.5 

KO 

0  34  49.946 

3.3033 

4.0110 

+30  24    4.85 

19.717 

-0.097 

a  Oasedopeifle  {Schedir)  .  f 

var. 

KO 

0  35  43.885 

3.3875 

4.0063 

+56    4  36.64 

19.771 

-0.032 

M  Pboenids   . 

4.6 

KO 

0  37  21.444 

2.8391 

-.0046 

-46  32  46.93 

19.748 

-0.032 

PCea    . 

2.2 

KO 

0  39  22.431 

-t^.0134 

4.0160 

-18  26  50.64 

419.792 

40.041 

0  Gaaeiopeifie 

4.7 

B2 

0  40    2.285 

3.8318 

4.0028 

+47  49  29.55 

19.734 

-0.006- 

21  Caflfdopeise 

5.6 

A2 

0  40    4.601 

3.9077 

-.0050 

+74  31  44.93 

19.713 

-0.026" 

C  Andromedfle 

4.3 

KO 

0  42  52.972 

3.1750 

-.0073 

+23  48  37.52 

19.618 

-0.07ft 

Tf  Caeeiopeiae                 .  t 

3.6 

F8 

0  44    0.577 

3.6143 

4.1432 

+57  22  16.35 

19.301 

-0.476^ 

S  Piacium     . 

4.6 

K5 

0  44  19.361 

43.1103 

4.0055 

+  77  41.35 

419.638 

-0.044 

ilHydri 

5.0 

K5 

0  45  41.158 

3.1007 

4.0426 

-75  22  49.23 

19.648 

-0.001 

20Ceti    .... 

4.9 

KO 

0  48  42.811 

8.0642 

-.0005 

-  1  36    0.06 

19.591 

-o.ooa 

X  Oaaeiopeiie 

2.2 

^ 

0  51  37.632 

3.5987 

4.0036 

+60  15  43.70 

19.534 

-0.006 

M  Andromedfle 

3.9 

0  52    5.138 

3.3214 

4.0133 

+38    2  38.24 

19.660 

40.03a 

a  Sculptoris  . 

4.4 

B5 

0  54  33.480 

-i-2.8904 

-.0018 

-29  48  41.17 

419.468 

-o.oia 

e  Piscium     . 

4.4 

KO 

0  58  34.919 

3.1113 

-.0054 

+  7  26  17.32 

19.430 

+0.026- 

fi  Phoenicis   .        .        .  f 

3.4 

KO 

1    2  20.127 

3.6796 

-.0057 

-47  10    7.34 

19.384 

-0.034 

H  Gaaeiopeifle 

5.3 

G5 

1    2  40.235 

3.9706 

4.3918 

+54  30  31.99 

17.746 

-1.555 

Jf  Ceti    .... 

3.6 

KO 

1    4  21.845 

3.0175 

4.0148 

-10  37  37.79 

19.134 

-0.13S 

fi  Andromedfle 

2.4 

Ma 

1    5    1.411 

-K3.3511 

4.0148 

+35  10  31.73 

419.137 

-O.UT 

r  Piscium 

4.7 

KO 

1    7    1.793 

3.3075 

4.0056 

+29  38  38.39 

19.106 

-0.02^ 

C  Piscium                      .  t 

5.6 

A5 

1    9  20.465 

3.1330 

4.0096 

+  77  53.28 

19.088 

-0.052 

ic  Tucanae      .                .  t 

5.0 

F8 

1  12  55.270 

3.0394 

4.0744 

-69  19  20.40 

19.138 

40.089 

/Piscium     . 

5.3 

A2 

1  13  27.895 

3.0937 

-.0033 

+  3  10  20.65 

18.909 

-0.035 

V  Piscium     . 

4.7 

A2 

1  14  50.728 

43.3910 

4.0016 

+26  49  22.39 

418.977 

-0.008. 

eCeti    .... 

3.8 

KO 

1  19  49.446 

3.9978 

-.0067 

-  8  36  59.31 

18.637 

-0.316 

^  Gassiopeifle 

2.8 

A5 

1  20  18.542 

3.9014 

4.0406 

+59  47  57.48 

18.790 

-0.037 

r  Phoenids    . 

3.4 

K5 

1  24  43.107 

3.6076 

-.0029 

-43  44  54.70 

18.466 

-0.225 

38  Gassiopeifle 

6.0 

F5 

1  24  57.396 

4.4170 

4.0363 

+69  49  58.33 

18.613 

-0.072 

V  Piscium     . 
40  Gamiopeise 

3.7 

G5 

1  26  59.130 

48.3060 

4.0015 

+14  54  47.45 

418.616 

-o.ooa 

5.5 

KO 

1  31  46.572 

4.7353 

-.0011 

+72  36  45.24 

18.458 

-0.002 

V  Andromedfle 

4.2 

GO 

1  31  51.637 

3.5108 

-.0153 

+40  59    8.80 

18.080 

-0.377 

t  Piscium 

5.6 

FO 

1  32  38.574 

3.1767 

-.0049 

+11  42  43.88 

18.464 

-K).034 

V  Persei 

3.8 

KO 

1  32  49.688 

3.6680 

4.0064 

+48  12  10.96 

18.304 

-0.119^ 

ct  £ridani  ^Achemar) 

0.6 

B5 

1  34  35.215 

43.2363 

4.0104 

-57  39  47.99 

418.333 

-0.041 

90  Gassiopeifle 

5.5 

it 

1  36    6.007 

4.4038 

4.0088 

+67  37    7.51 

18.307 

-0.002 

y  Piscium 

4.7 

1  37    3.497 

3.1198 

-.0015 

+  53  46.67 

18.278 

40.003^ 

^  Peraei 

4.2 

^ 

1  38  23.218 

3.7449 

4.0031 

+50  15  57.89 

18.210 

-0.015 

rCeti    . 

3.6 

1  40    9.908 

3.7866 

-.1198 

-16  22  45.85 

19.030 

-K).85» 

0  Piscium     . 

4.5 

KO 

1  40  57.351 

43.1651 

4.0049 

+  8  44    7.28 

418.177 

40.045 

«  Sculptoris  .                .  t 

5.4 

FO 

1  41  42.486 

43.8045 

4.0052 

-25  28  18.88 

418.062 

-0.051 

fi  PhoBnicls,  dup.  4".l,  4».l,  1". 
C  Piscium,  star  6".5, 24"  n.  f. 


c  Tucann,  comp.  7».  6"  n. 
<  Bculptoris,  comp.  9<b,  5"  n.  f . 
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FOR  JANUARY  0^.975,  WASHINGTON  MEAN  TIME. 


Name  of  Star. 


C  Ceti    . 
a  Trianguli 
£  Cassiopeiae 
I  Piflcium 
(i  Arietis 

^  Phoenicia 
V  Ceti    . 
a  Hydri 
50  Cassiopeifie 
y  Andromedse  pr. 

y  Andromedse  uq. 
a  ArietiB 
fi  Trianguli 
55  Cafisiopeise 
6  Pereei 

^^Ceti    . 
fi  Fomacis 
y  Trianguli 
67  Ceti    . 
4>  Eridani 

o  Ceti  {Uvra) 
K  Fomacifl 
d  Hydri 
t  Caesiopeiffi 
^^'Ceti    . 

6  Ceti    . 
36  H.  Caasiopeke 
y  Ceti    . 
/I  H>rdri 
y  Arietia 

6  Ceti    . 
*  Hydri 
6  Persei 
y  Cetiseg. 
n  Ceti    . 

fi  Ceti    . 
tf  Persei 
41  Arietis 
fi  Fomacis 
6  Arietis 

r^  Eridani 
r  Pereei 
tf  Eridani 
«  Arietis  {mtan) 
47  H.  Cephei 


6  Eridani 

a  Ceti    . 

r'  Eridani 

y  Persei 

fi  Pereei         .        .        .  f 

/I  Horologii 

6  Hydri 

fi  Pereei  {Algol)    .        .  f 

^  Arietis 
12  Eridani      .  .  f 

48  H.  Cephei 
C  Arietis 

o  Ceti,  var.,  331*,  l».7-»«.6,  star  9- 1» 
4  Casslop.,  tr^le,  7-,  8»,  2",  8" 
y  Ceti,  oomp.  6".2,  If*.!  pr. 


t 


Magnl- 
tude. 

Speo- 
trum. 

3.9 

KO 

3.6 

F5 

3.4 

B3 

4.8 

KO 

2.7 

A5 

4.4 

Mb 

4.2 

K5 

3.0 

FO 

4.1 

AO 

2.3 

KO 

5.1 

A 

2.2 

K2 

3.1 

A5 

6.2 

F5 

5.4 

KO 

4.5 

G5 

5.2 

AO 

4.1 

AO 

5.7 

05 

3.8 

B8 

var. 

Md 

5.4 

F5 

4.3 

A2 

4.6 

A5p 

4.3 

AO 

4.8 

F5 

5.3 

KO 

5.0 

05 

5.3 

KO 

5.4 

A2 

4.0 

B2 

4.3 

B9 

4.2 

OO 

3.7 

AO 

4.4 

B5 

4.4 

A5 

3.9 

KO 

3.7 

B8 

4.5 

KO 

5.5 

B5 

4.8 

KO 

4.1 

OOp 

4.0 

KO 

4.6 

A2 

5.7 

Ma 

3.4 

A2 

2.8 

Ma 

4.2 

A3 

3.1 

OOp 

v(xr. 

Mb 

5.2 

FO 

5.5 

B8 

tor. 

B8 

4.5 

KO 

4.0 

F8 

5.5 

FO 

5.0 

AO 

Right 
Ascension. 


h  m  s 
1  47  18.824 
1  48  17.332 
1  48  20.201 
1  49  12.319 
1  49  59.749 

1  50  16.598 
1  56  2.792 
1  56  6.963 
1  56  13.963 

1  58  44.191 

Aa  +  0.842 

2  2  26.052 
2  4  32.403 
2  7  52.281 
2  8  0.582 

2  8  32.733 

2  9  12.269 

2  12  18.931 

2  12  47.543 

2  13  30.414 

2  15  6.121 
2  18  41.901 
2  20  14.958 
2  22  7.604 
2  23  41.431 

2  28  6.275 
2  30  0.986 
2  31  27.821 
2  33  25.067 
2  34  2.605 

2  35  10.534 

2  38  17.548 

2  38  27.276 

2  38  56.770 

2  40  7.415 

2  40  23.914 
2  44  33.586 
2  45  2.107 
2  45  34.504 
2  46  51.120 

2  47  13.613 
2  48  17.574 
2  52  19.399 
2  54  24.310 
2  54  51.755 

2  56  4.687 
2  57  53.189 
2  58  41.300 
2  58  42.207 

2  69  47.281 

3  1  37.770 
3  2  4.223 
3  2  41.830 
3  6  49.362 
3  8  30.108 

3  9  36.856 
3  10  4.187 

i|  Persei,  star  8».6,  28"  n.  pr. 
«  Arietis,  dup.,  6«.2,  5««.6, 1".2 
#  Eridani,  comp.  4-.4,  f.8" 


Annual 
Varia- 
tion. 

Annual 
P.M. 

s 

8 

+2.9601 

+  .0020 

3.4136 

+.0015 

4.2854 

+  .0053 

3.1038 

+  .0016 

3.3085 

+  .0064 

+2.4036 

-.0124 

2.8257 

+.0082 

1.8818 

+  .0277 

5.0629 

-.0092 

3.6716 

+.0046 

•     •     •     • 

+3.3763 

•    •    • 

+.0139 

3.5618 

+  .0126 

4.6696 

-.0020 

3.9740 

+.0368 

+3.1770 

-.0012 

2.6378 

-.0037 

3.5587 

+.0040 

2.9907 

+.0054 

2.1412 

+.0062 

+3.0292 

+.0002 

2.7448 

+  .0138 

1.0586 

-.0097 

4.9043 

-.0003 

3.1865 

+  .0025 

+2.8415 

-.0063 

5.6404 

-.0062 

+3.1452 

-.0025 

-1.3486 

+  .0426 

+3.4022 

+.0001 

+3.0732 

+.0011 

0.0142 

+.0169 

4.0838 

+.0353 

3.1060 

-.0096 

2.8538 

-.0012 

+3.2395 

+.0188 

4.3583 

+  .0041 

3.5251 

+  .0050 

2.5121 

+  .0080 

3.3082 

+  .0016 

+2.7200 

-.0044 

4.2370 

+  .0008 

2.9302 

+.0060 

3.4256 

-.0009 

7.8531 

-.0102 

+2.2767 

-.0025 

3.1333 

-.0009 

2.6449 

-.0104 

4.3286 

+  .0010 

3.8356 

+.0116 

+1.4078 

-.0123 

0.1009 

+.0034 

3.8938 

+  .0008 

3.4263 

+  .0110 

2.5407 

+.0241 

+7.5042 

+.0204 

+3.4438 

-.0019 

Declination. 


Annn^ 

Varia- 

tion. 


tt 


-10  44  58.29 
+29  10  12.50 
+63  15  25.37 
+  2  46  23.92 
+20  23  52.37 

-46  42  50.53 
-21  29  3.65 
-61  58  41.94 
+72  0  55.96 
+41  55  38.10 

A^  +  4.58 
+23  3  56.89 
+34  35  25.87 
+66  7  53.27 
+50  40  34.43 

+  8  27  11.13 
-31  7  3.96 
+33  27  33.48 

-  6  48  31.69 
-51  54    2.59 

-  3  21  30.26 
-24  11  61.70 
-69  2  28.91 
+67  1  32.18 
+  85    2.97 

-15  36  45.36 
+72  27  6.78 
+  6  13  38.56 
-79  28  33.79 
+21  35  55.63 

-01  69.38 
-68  37  36.20 
+48  52  26.40 
+  2  52  56.70 
-14  12  49.84 

+  9  45  36.78 
+66  32  62.02 
+26  64  64,20 
-32  45  29.76 
+14  44  11.38 

-21  20  68.64 
+52  26  10.66 

-  9  13  64.52 
+21  0  18.17 
+79    6  18.03 

-40  38  26.84 
+  3  46  39.08 
-23  67  10.96 
+63  10  42.50 
+38  30  66.88 

-60  3  46.89 
-72  13  49.75 
+40  37  68.42 
+19  24  36.44 
-29  19    3.72 

+77  26  39.91 
+20  44    1.81 


+17.881 
17.618 
17.832 
17.833 
17.670 

+17.665 
17.522 
17.554 
17.542 
17.864 

•     •     •     • 

+17.106 
17.114 
17.003 
16.832 

+16.058 
16.931 
16.745 
16.66S 
16.711 

+16.434 
16.408 
16.427 
16.323 
16.226 

+15.001 
15.990 
15.806 
15.681 
15.664 

+15.638 
15.456 
15.356 
15.364 
15.337 

+15.308 
15.085 
14.968 
15.198 
14.939 

+14.936 
14.876 
14.426 
14.506 
14.«)8 

+14.500 
14.226 
14.211 
14.250 
14.073 

+14.019 
14.060 
14.005 
13.747 
14.375 

+13.512 
+13.466 


-0.3a 

-0.015 
+0.021 

-o.m 

-O.lOi 
-O.00S 
+0.(B7 
+O.O90 
-0.061 

•    •    • 

-0.144 

-o.on 

-0J«7 
-O.OII 

-o.oa 

-0.052 
-OJIO 
-4).099 

-0.329 
-0.077 
+0.020 
+O.O10 
-0.007 

-6.102 
+0.017 
-0.(fl8 
-0.038 
-0.021 

40.004 
+0.006 
-O.087 

-o.ia 

-0.012 

-0.02S 
-0.012 

-o.m 
+oa» 

-O.OM 

-6.017 
-0.00 
-6.31S 
-0.010 
+0.010 

+o.aM 

-6.078 
-6.044 
-6.004 
-6.115 

-6.064 
+0.014 
-O.002 
46.001 
46.636 

-6.065 
-6.0O 


Persei,  var.  irreg.,  Sb.4-4*  J 
f,  Persei,  rar.  3«i.87,  3b.1-3«J 
13  £rldam,oomp.  7«,  I" A  n.  pr. 


J 


MEAN  PLACES  OF  TEN-DAY  STARS,  1916.     219 


FOR  JANUARY  W.975,  WASHINGTON  MEAN  TIME. 


Name  of  Star. 

todt. 

spec- 
trum. 

Bight 
Ascension. 

Annaal 

Varto- 

tion. 

Annual 
P.M. 

Declination. 

Annual 
Varia- 
tion. 

Annual 
P.M. 

h    m       s 

8 

s 

•      /      // 

fi 

// 

38  G.  Horologii       .        .  t 

6.7 

N 

3  10  25.278 

+1.5148 

-.0005 

-57  38    9.11 

+13.509 

-0.006 

C  Eridani 

4.9 

A3 

3  11  45.116 

2.9124 

-.0008 

-  9    7  51.61 

13.482 

+0.053 

r  Arietis 

6.2 

B3 

3  16  22.469 

3.4595 

+  .0023 

+20  60  41.90 

13.093 

-0.033 

e  Eridani 

4.3 

05 

3  16  34.358 

42.3980 

+  .2808 

-43  23  25.47 

13.871 

+0.757 

t  Hydri 

6.5 

F2 

3  18    1.586 

-1.5516 

+  .0362 

-77  41  44.73 

13.067 

+0.040 

a  Pereei 

1.9 

F5 

3  18  19.065 

+4.2095 

+  .0030 

+49  33  47.48 

+12.969 

-0.028 

0  Tauri 

3.8 

05 

3  20  17.438 

3.2255 

-.0046 

+  8  44    2.54 

12.792 

-0.074 

2  H.  Camelopardalia     . 

4.4 

AO 

3  22  15.401 

4.8380 

+  .0027 

+59  38  55.40 

12.734 

+0.001 

4  Tauri 

3.8 

B8 

3  22  36.879 

3.2485 

+  .0040 

+  9  26  25.64 

12.662 

-0.046 

/Tauri 

4.3 

KO 

3  26  13.995 

3.3092 

+.0016 

+12  38  58.64 

12.465 

+0.002 

e  Eridani                      .  t 

3.8 

KOp 

3  28  58.316 

+2.8253 

-.0660 

-  9  44  30.61 

+12.300 

+0.026 

r*  Eridani 

4.3 

B8 

3  30    4.554 

2.6483 

+  .0023 

-21  54  50.59 

12.159 

-0.039 

6  Pereei 

3.1 

B5 

3  36  56.244 

4.2004 

+  .0035 

+47  31  11.99 

11.680 

-0.036 

6  Eridani 

3.7 

KO 

3  39  13.421 

2.8730 

-.0061 

-10    2  49.84 

12.284 

+0.781 

y  PetBei 

3.9 

F5 

3  39  28.910 

4.0672 

-.0004 

+42  18  51.41 

11.535 

0.000 

5  H.  Camelopardalia 

4.7 

AO 

3  41  28.175 

+6.2R56 

+  .0069 

+71    4  29.21 

+11.335 

-0.057 

ff  Tauri  {Alq/one)         .  t 

3.0 

B5 

3  42  29.281 

3.6618 

+  .0016 

+23  60  46.45 

11.269 

-0.050 

r«  Eridani 

4.3 

F8 

3  43  14.014 

2.5806 

-.0115 

-23  29  47.47 

10.783 

-0.481 

g  Eridani 

4.2 

KO 

3  46  18.679 

+2.2451 

-.0036 

-36  27  13.90 

11.013 

-0.028 

y  Hydri 

3.2 

Ma 

3  48  31.478 

-0.9642 

+  .0096 

-74  29  47.94 

10.906 

+0.117 

C  Penei 

2.9 

Bl 

3  48  50.870 

+3.7668 

+  .0010 

+31  38    6.39 

+10.841 

-0.014 

9  H.  Camelopardalis     .  t 

5.2 

KOp 

3  49  57.839 

5.0047 

+  .0003 

+60  61  50.38 

10.766 

-0.017 

e  Pereei                         .  t 

3.0 

BO 

3  62  12.766 

4.0195 

+  .0081 

+39  46    5.65 

10.580 

-0.027 

i  Persei 

4.0 

Oe5 

3  53  30.643 

3.8871 

+  .0012 

+35  33    1.17 

10.498 

-0.017 

y  Eridani 

3.2 

K5 

3  54    6.591 

2.7985 

+.0047 

-13  44  48.28 

10.356 

-0.110 

X  Tauri                 .        .  t 

var. 

B3 

3  56    1.481 

+3.3216 

+  .0002 

+12  15  13.87 

+10.311 

-0.011 

6  Reticuli 

4.4 

Ma 

3  57  24.627 

0.9410 

-.0020 

-61  38  12.59 

10.216 

-0.002 

y  Tauri 

3.9 

AO 

3  58  41.191 

3.1897 

+.0008 

+  5  45  25.40 

10.117 

-0.005 

A  Tauri          .        .        .  t 

4.5 

KO 

3  69  43.695 

3.5434 

+  .0060 

+21  51  11.97 

9.985 

-0.058 

c  Pereei 

4.0 

B3p 

4    2  33.497 

4.3474 

+  .0042 

+47  29  21.69 

9.796 

-O.032 

p  Tauri 

5.6 

FO 

.4    5  42.728 

+3.6404 

-.0024 

+26  15  45.53 

+  9.546 

-0.042 

0*  Eridani 

4.1 

F5 

4    7  45.861 

2.9274 

+  .0007 

-  7    3  20.77 

9.515 

+0.086 

;<  Tauri 

4.3 

B3 

4  10  58.288 

3.2557 

+  .0016 

+  8  40  58.24 

9.156 

-0.024 

a  Horoloffii    . 
a  Reticuli     . 

3.8 

KO 

4  11  13.084 

1.9874 

+  .0040 

-42  30    4.63 

8.931 

-0.230 

3.4 

05 

4  13  20.306 

0.7652 

+  .0O48 

-62  41    2.04 

9.040 

+0.044 

y  Tauri 

3.9 

KO 

4  15    0.665 

+3.4117 

+.0083 

+15  25  32.48 

+  8.839 

-0.026 

«  Tauri 

3.9 

KO 

4  18    5.298 

3.4570 

+  .0075 

+17  20  47.12 

8.592 

-0.080 

V*  Eridani 

4.1 

K5 

4  20  52.886 

+2.2529 

+.0052 

-34  12  41.02 

8.444 

+0.042 

9  Mensss 

5.6 

KO 

4  23  37.125 

-4.1448 

+  .0O42 

-80  24  42.07 

8.255 

+0.072 

e  Tauri 

3.6 

KO 

4  23  42.585 

+3.5008 

+  .0082 

+18  59  42.29 

8.142 

-0.084 

m  Pereei                        .  t 

6.1 

FO 

4  27  30.041 

+4.2153 

+  .0012 

+42  53    8.12 

+  7.876 

+O.004 

a  Tauri  (Aldebaran) 

1.1 

K5 

4  31    5.918 

3.4401 

+.0047 

+16  20  28.92 

7.393 

-0.189 

y  Eridani 

4.1 

B2 

4  32    7.236 

2.9968 

-.0006 

-  3  31  23.92 

7.499 

0.000 

a  Doradufl 

3.5 

AOp 

4  32  10.814 

1.2948 

+.0067 

-55  13    6.35 

7.4N 

-0.011 

53  Eridani      . 

4.0 

KO 

4  34  19.901 

2.7466 

-.0061 

-14  28    2.58 

7.166 

-0.154 

r  Tauri 

4.3 

B6 

4  37  12.093 

+3.5987 

+  .0007 

+22  47  48.28 

+  7.066 

-o.oao 

Groombridge  848 

6.0 

FO 

4  37  30.341 

8.0214 

+.0095 

+75  47  26.25 

6.916 

-0.144 

«  C<bH  . 

4.5 

F2 

4  37  51.195 

1.9300 

-.0149 

-42    1  26.21 

6.925 

-0.106 

4  OamelopardaliB  . 

5.4 

A2 

4  41    0.023 

4.9870 

+  .0062 

+56  36  33.72 

6.625 

-0.148 

fi  Eridani 

4.2 

B5 

4  41  18.093 

2.9988 

+  .0011 

-  3  24  27.84 

6.740 

-0.009 

••Orionis 

3.3 

F8 

4  45  16.727 

+3.2552 

+  .0812 

+  6  48  56.31 

+  6.444 

+0.028 

9  Camelopardalis  . 

4.4 

BO 

4  45  41.488 

5.9488 

+  .0038 

+66  12    6.88 

6.391 

+0.00S 

*  Tauri 

5.1 

FO 

4  46  27.503 

3.5077 

+  .0059 

+18  41  62.33 

6.288 

-0.035 

«*Orioni« 

3.9 

B3 

4  49  52.504 

3.1241 

+  .0002 

+  2  18  14.77 

6.043 

+0.005 

*  AurigK 

2.9 

K2 

4  51  31.252 

3.9040 

+  .0009 

+33    2    3.02 

6.879 

-0.021 

e  Auriga                       .t 

var. 

F5p 

4  55  56.319 

+4.3014 

+  .0012 

+43  42    0.60 

+  5.517 

-0.018 

P  C&melopardalifl  . 

4.2 

GO 

4  55  56.349 

+5.3260 

-.0004 

+60  19  15.57 

+  5.519 

-0.011 

38  Horologii,  remarkable  purplish  red 

star. 
«  Eridani,  oomp.  9",  s.  r' 


comps.  6".3,  7*.6^ 


II  Tauri,  quad.,  comps, 

8-.2. 117*',  181",  19(F 

9  H.  Camelop.,  oonm.  8»,  I" 

«  Peraei,  oomp.  8",  8''.6  n.  f. 


.9  n.  f . 


k  Tauri,  var.,  3<*.95, 3'».3-4««».2 
A  Tauri,  star  ««.5f.38«,  270"  8. 
m  Persei,  star  6«,  115"  8.  pr. 

c  Aurigs,  var.  irreg.,  3a.(M».5. 
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Namo  of  Star. 

Kacni- 
tude. 

Spec- 
tnim. 

Right 
Ascension. 

Annoal 

Varia. 

tlon. 

Annual 
P.M. 

Declination. 

Amioal 
Varia- 
tion. 

Annml 
P.M. 

h    m       s 

8 

s 

o            /          // 

// 

w 

C  Aurupe 

3.9 

KOp 

4  56  36.212 

+  4.1897 

+.0013 

+40  57  15.99 

-K6.4S3 

-O.082 

t  Taun 

4.7 

A5 

4  58    4.422 

3.6848 

+.0066 

-f21  28  15.14 

SJtOl 

H).Otf 

11  Orionifl 

4.6 

B9 

4  59  46.076 

3.4267 

+.0013 

+15  17  17.13 

6.172 

-0.06 

tf  Aungi» 

3.3 

B3 

5    0  37.321 

4.2043 

+.0039 

+41    7  19.26 

5.004 

-0.071 

€  Lepoiis 

3.3 

K5 

5    1  54.273 

2.5385 

+.0012 

-22  28  59.19 

4.968 

-«.054 

fi  Eridani 

2.9 

A2 

5    3  43.198 

+  2.9492 

-.0056 

-  5  11  38.82 

+4.799 

-0.074 

/I  Aurigi» 

4.8 

A3 

5    7  40.639 

4.1018 

-.0020 

+38  23  10.05 

4.457 

-0.08D 

19  H.  Camelopardalis 

5.2 

F8 

5    8  41.347 

9.8354 

-.0281 

+79    8  14.63 

4.606 

+0.U6 

M  Leporis 

3.3 

AOp 

5    9    9.467 

2.6940 

+.0027 

-16  18  14.84 

4.383 

-O.QS 

a  Aiiriga)  (Capella) 

0.2 

GO 

5  10  28.877 

4.4288 

+  .0086 

+45  54  49.80 

3.860 

-0.42» 

fi  Orionifl  {Rigel)  .        .  t 

0.3 

B8p 

5  10  30.009 

+  2.8823 

.0000 

-  8  17  52.14 

-hl.296 

0.000 

A  AurigsB 

4.8 

GO 

5  13  13.803 

4.2178 

+.0461 

+40    1  32.22 

3.403 

H).6» 

r  OrioniH 

3.7 

B5 

5  13  31.639 

2.9125 

-.0009 

-  6  56    3.50 

4.092 

-O.0» 

o  Colnmbse    . 

4.9 

KO 

5  14  27.134 

2.1588 

+  .0027 

-34  58  36.96 

3.606 

-0.3S 

y  Orionifl  (Bellatrix) 

1.7 

B2 

5  20  37.494 

3.2170 

-.0004 

+  6  16  28.16 

3.410 

-0.017 

fi  Tauri 

1.8 

B8 

5  20  58.844 

+  3.7014 

+.0026 

+28  32  15.30 

+3.230 

-0.177 

17  Camelopardalis  . 

5.8 

K5 

5  22  13.983 

5.6000 

+.0003 

+62  59  54.93 

3.281 

-0.007 

/5  Leporis 

3.0 

GO 

5  24  38.769 

2.5703 

.0000 

-20  49  32.17 

2.991 

-0.08» 

X  Aurigaj 

4.9 

Bl 

5  27  15.567 

3.9040 

+.0006 

+32    7  51.48 

2.841 

-0.013 

6  Orionis                       .  t 

2.6 

BO 

5  27  42.873 

3.0643 

.0000 

-  0  21  37.50 

2.8ia. 

.-0.0(B 

Groombridge  966 

6.4 

K5 

5  28  29.055 

-1-8.0004 

-.0002 

+74  59  25.67 

+2.766 

+0.017 

a  Leporis 

2.7 

FO 

5  29    1.511 

2.6457 

+  .0003 

-17  52  53.95 

2.701; 

O.OOO 

0*  Ononis 

4.5 

BO 

5  30  12.485 

3.2926 

-.0002 

+  9  26    0.76 

2.588 

-0.015 

t  Orionis                       .  t 

2.9 

Oe5 

5  31  19.425 

2.9342 

+.0001 

-  5  57  51.16 

2.400 

-0.008 

e  Orionis 

1.8 

BO 

5  31  57.032 

3.0436 

.0000 

-  1  15  16.65 

2.448 

•M).0Q1 

C  Tauri 

3.0 

B3 

5  32  37.435 

-1-3.5860 

+.0006 

+21    5  32.05 

+2.367 

-O.0I2 

C  Orionis                       .  t 

2.0 

BO 

5  36  31.200 

3.0270 

+.0006 

-  1  59  10.51 

2.036 

-0.014 

a  Cohimbae   . 

2.8 

B5p 

5  36  36.437 

2.1726 

+.0006 

-34    7    6.00 

2.004 

-0.0S8 

o  AurigsB 

5.5 

AO 

5  39  23.462 

4.6453 

-.0018 

+49  47  26.62 

1.782 

-0.018 

C  Leporis 

3.7 

A2 

5  43    8.926 

2.7179 

-.0013 

-14  51    8.79 

1.473 

-o.o(a 

K  Orionis 

2.2 

BO 

5  43  46.341 

-f  2.8449 

+.0001 

-  9  41  55.07 

+1.4U 

-O.001 

d  Doradus 

4.5 

A5 

5  44  37.210 

0.1022 

-.0081 

-65  46    1.35 

1.343 

-0.001 

V  Aurigse 

4.2 

KO 

5  45  40.041 

4.1574 

-.0001 

+39    7  30.42 

1.266 

40.01J 

d  Leporis 

3.9 

KO 

5  47  42.504 

2.5796 

+  .0162 

-20  53    7.54 

0.436 

-0.640 

a  Ononis  (Betelgeiix)      f 

var. 

Ma 

5  50  37.435 

3.2479 

+.0020 

+  7  23  32.49 

0.S39 

+O.009 

n  Leporis 
0  Auri^ 

3.8 

F5 

5  52  34.729 

•»-  2.7323 

-.0028 

-14  10  56.06 

+O.T90 

40.141 

3.9 

KO 

5  52  36.694 

4.9419 

+  .0118 

+54  16  47.15 

0.S28 

-o.m 

/3  Aurigse 

2.1 

AOp 

5  53  22.062 

4.4018 

-.0038 

+44  56  24.64 

0.574 

-0.60» 

0  Auri^                       .  t 

2.7 

AOp 

5  53  59.593 

4.0917 

+  .0047 

+37  12  28.13 

+0.436 

-0.091 

1  Geminonim 

4.3 

G5 

5  59    0.858 

3.6475 

+.0002 

+23  16    7.86 

-0.028 

-O.109 

1  G.  Puppis  .                .  t 

6.2 

F8 

6    2    3.356 

+  1.7268 

-.0088 

-45    2    9.85 

+0.045 

40.22S 

y  Orionis 

4.4 

B2 

6    2  46.584 

3.4264 

+.0012 

+14  46  46.06 

-0.368 

-O.OSS 

22  H.  Camelopardalis 

4.7 

AO 

6    9  35.607 

6.6183 

+  .0026 

+69  21    4.42 

0.963 

-0.114 

p  Geminonmi                .  t 

var. 

Ma 

6    9  48.476 

3.6227 

-.0039 

+22  31  55.79 

0.874 

-O.014 

2  Lyncis 

4.4 

AO 

6  12  12.906 

5.2985 

+  .0012 

+59    2  34.56 

1.038 

+0.080 

C  CanisMajoris 

3.1 

B3 

6  17    5.227 

+  2.3018 

-.0006 

-30    1  32.51 

-1.617 

-0.0» 

M  Geminonim 

3.2 

Ma 

6  17  52.755 

3.6307 

+.0046 

+22  33  27.98 

1.677 

-0.114 

^^Aungse 

5.1 

K2 

6  18  25.912 

4.6259 

+  .0020 

+49  19  55.64 

1.614 

-O.004 

fi  CanisMajoris 

2.0 

Bl 

6  19    0.013 

2.6416 

-.0006 

-17  54  48.02 

1.666 

40.0M 

8  Monocerotis                .  f 

4.5 

A5 

6  19  19.045 

3.1802 

-.0004 

+  4  38  11.22 

1.670 

40.069 

a  Aigus  (Canopus) 

-0.9 

FO 

6  22    5.233 

+  1 .3319 

+.0022 

-52  38  58.12 

-1.930 

40.009 

10  Monocerotis 

5.0 

B3 

6  23  48.754 

2.9641 

+.0010 

-  4  42  33.46 

3.073 

40.006 

y  Geminonim 

4.1 

B5 

6  23  58.542 

3.6629 

-.0005 

+20  15  58.87 

3.100 

-0.016 

8  Lyncis 

6.0 

GO 

6  30    1.113 

5.4919 

-.0267 

+61  33  23.74 

3.804 

-O.J76 

4'  Canis  Majoris     . 

4.5 

AO 

6  31  32.170 

2.6167 

+.0022 

-22  53  49.14 

2.716 

+O.085 

23  H.  Camelopardalis 

5.6 

F8 

6  31  55.274 

+10.2973 

-.0277 

+79  39  29.35 

-8.416 

-0.633 

51  Aurigs 

5.7 

KO 

6  32  50.375 

+  4.1596 

-.0020 

+39  27  57.77 

-3.976 

-0.118 

fi  OrionJs,  oomp.  8».0, 9".6  s.  pr. 
8  Orionis,  star  6».9, 52". 6  n. 
i  Orionis,  comp.  7"».3, 11"  .6  s.  f. 


i  Orionis,  comp.  4>b.2,  2". 4  s.  f. 

a  Orionis,  red  star,  var.  irreg.  1*.0- 

10.4. 
0  Auri^,  comp.  7«».5, 2" .5,  n.  pr. 


1  Puppis,  star,  6".8, 160"  s.  f. 

1)  Gem.,  var.  23H.4,  3«.3-|b J,  oomp. 

8».8, 1".2  n.  pr. 
8  Monoc.,  star  6b.6,  IS''.?  n.  f. 
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Name  of  Star. 


y  Geminonim 
r  Argus 

5  Monocerotis 
e  Gemmonim 

4  GemiBoruin 

^Auri(i[» 

a  OanBsrHajoriB  (Sirius 
18  Monocerotis 
43  Oamelopardalis  . 

6  Geminonim 

a  Pictoris 
r  Argus 
15  Lyncia 
9  Oanis  Majoris 
e  CanisMajorifl 

C  Geminorum 
o^  Canifl  Majoris 
y  CanisMapria 
d  Canis  Majoria 
63  Aurigse 

51  Geminorum 
r'Volantifl     .        .  ^ 
X  Geminorum 
*  Argiia 
d  Geminorum 

5  Volantis     . 
t  Geminorum 

7  Cania  Majoria 
Groombndge  1308 

P  Canis  Minoria 

p  Geminorum 

^  Aigus 

a^ Geminorum  (Castor) 

a*  Geminorum 

%  Monocerotia 

a  Can.  Min.  (Proeyon) 

24  Lyncia 

K  Geminorum 

fl  Creminorum  (Pollux) 

4  Puppis 

^  Aigus 

0  Gcsnainorum 

26  Lyncia 
Groombridge  1374 

Z  Aigua 

«o  Cancri 

X  Geminorum 

27  Lyncia 
P  Aigus 

3  H.  Urase  Majoria 

r  Argua 
C  Canon  (mean)    . 

Bradley  1147 
20  Puppia 
P  Cancri 

31  Lyncia 
d*Cincri 

8  VoooCyOomp.  8".8, 2".9  8. 
14  Lywrfs,  dup.,  4«JL  e-.2. 0" 

•  Cm.  lij^.,  comp.  i^,  r<8  ». 
<  Oem.,  var.,  10<».15, 3«>.7-4«.3. 


1.9 
3.2 
4.7 
3.2 
3.4 

5.3 
-1.6 
4.7 
5.1 
3.6 

3.3 
2.8 
4.5 
4.2 
1.6 

var. 
3.1 
4.1 
2.0 
5.1 

6.3 
3.9 
3.6 
2.7 
3.5 

4.0 
3.9 
2.4 
5.8 
3.1 

4.2 
3.3 
2.0 
2.8 
5.2 

0.5 
5.0 
3.7 
1.2 
5.1 

3.5 
5.0 
5.7 
5.6 
3.6 

5.9 
5.0 
4.9 
2.9 
5.5 

2.2 
4.7 
5.7 
6.0 
3.8 

4.4 
5.9 


Right 
Aaoenakm. 


h  m  8 
6  32  51.596 
6  35  11.546 
6  36  21.140 
6  38  45.897 
6  40  34.528 

6  40  41.291 
6  41  26.790 
6  43  28.835 
6  44  89.362 
6  47  15.287 

6  47  19.858 
6  47  51.096 
6  60  0.597 
6  50  17.260 
6  55  19.459 

6  59  7.687 
6  59  31.015 

6  59  57.505 

7  4  58.493 
7    5  52.857 

7  8  32.969 

7  9  27.782 

7  13  16.021 

7  14  10.561 

7  15    6.499 

7  16  52.978 
7  20  30.708 
7  20  46.397 
7  22  9.238 
7  22  35.794 

7  23  42.652 
7  26  33.898 
7  29  14.569 
Ja  -  0.259 
7  33    6.082 

7  34  54.334 
7  35  54.485 
7  39  22.749 
7  40  10.693 
7  42    4.799 

7  45  45.688 
7  48  21.559 
7  48  36.153 
7  60  10.049 
7  54  38.618 

7  55  51.041 

7  58  21.749 

8  2  8.868 
8  3  57.982 
8    4  28.232 

8  6  56.697 

8  7  23.797 

8  9    1.463 

8  9  28.314 

8  11  57.660 

8  17  5.535 
8  18  33.377 


.^• 


AO 

B8 

Oe5 

G5 

F5 

GO 
AO 
KO 
B5 
A2 

A5 
KO 
KO 
K2 
Bl 

GO 

F8 
K2 

Mb 
KO 
A2 
K5 
FO 

F5 
KO 
B5p 
KO 
B8 

FO 
K5 
AO 
AO 
F5 

F5 
A2 
G5 
KO 
F2 

GO 
A2 
KO 
KO 
B3 

KO 
KO 
A2 
F5 
G5 

Oap 

GO 

G5 

G5 

K2 

K5 
FO 

V*  Volantis,  oomp.  5».8. 12"  .9  n.  pr. 
6  Gem.,  oomp.  »«,  7".()  s.  pr. 
9  Argus,  star  8",  22".4  n.  f. 
K  Gem.,  comp.  8>>>.6, 6".6  s.  pr. 


Amitial 

Vaiia- 

tion. 

Annual 
P.M. 

DeclinatlDn. 

Annual 
Varia- 
tion. 

Annual 
P.M. 

8 

8 

0             /               // 

/f 

tf 

+3.4670 

+  .0033 

+16  28  18.98 

-a^2 

-0.048 

1.8867 

+  .0008 

-43    7  18.49 

at086 

-0.019 

8.3047 

.0000 

+  9  58  27.69 

3.174 

-OJOOS 

8.6928 

-.0001 

+25  12  55.35 

a.392 

-0.018 

8.3684 

-.0076 

+12  59  13.76 

3.723 

-0.193 

+4.3297 

+  .0018 

+43  39  44.08 

-3.380 

+0.160 

3.6434 

-.0373 

-16  36    0.58 

4.812 

-1.207 

8.1281 

-.0020 

+  2  30  18.00 

3.796 

-0.016 

6.4880 

+  .0021 

+68  59  16.09 

3.869 

+04)12 

8.9681 

+  .0010 

+34    3  49.17 

4.154 

-0.050 

+0.6170 

-.0105 

-61  51    4.03 

-3.873 

+0.238 

1.4883 

+.0025 

-50  30  52.06 

4.262 

-0.107 

5.2067 

+  .0021 

+58  32    3.62 

4.469 

-0.130 

2.7879 

-.0091 

-11  55  56.87 

4.370 

-0.007 

2.3574 

-.0001 

-28  51  25.31 

4.789 

+0.003 

+8.5606 

-.0002 

+20  41  40.18 

-5.122 

-0.007 

2.5048 

-.0006 

-23  42  35.14 

5.142 

+0.005 

2.7148 

+.0003 

-15  30  30.09 

5.194 

-0.010 

2.4381 

-.0015 

-26  15  32.77 

5.604 

+O.003 

4.1827 

+  .0052 

+39  27  31.38 

5.686 

-4)  .003 

+8.4480 

+  .0019 

+16  18    8.93 

-5.948 

-0.042 

-0.5015 

+.0004 

-70  21  45.79 

6.905 

+0.078 

+3.4502 

-.0029 

+16  41  34.15 

6.845 

-0.046 

2.1189 

-.0008 

-36  56  46.56 

6.385 

-0.010 

+8.5864 

-.0010 

+22    8  16.82 

6.467 

-0U)15 

-0.0196 

+  .0004 

-67  48  12.73 

-6.605 

-0.006 

+3.7803 

-.0086 

+27  57  57.79 

6.986 

-Oi)88 

2.3738 

+.0003 

-29    8  18.70 

6.912 

+O.0O7 

6.2741 

+  .0018 

+68  38  19.97 

7.078 

-0.045 

8.2554 

-.0032 

+  8  27  34.04 

7.116 

-0.047 

+8.8630 

+  .0118 

+31  57    9.91 

-6.977 

+0.183 

1.9016 

-.0072 

-43    7  50.87 

7.212 

+0.180 

3.8330 

-.0144 

+32    4  26.76 

7.692 

-4)  .082 

•    •    •    • 

•     •     • 

JS   -  4.13 

•     •     •     • 

•      •      • 

2.9619 

-.0066 

-  3  55  21.06 

7.899 

+0.022 

+3.1420 

-.0471 

+  5  26  27,47 

-9.108 

-1.037 

5.0932 

-.0042 

+58  54  29.69 

8.202 

-0.056 

3.6264 

-.0014 

+24  36    1.18 

8.482 

-0.060 

3.6756 

-.0470 

+28  13  48.17 

8.541 

-0.055 

2.7636 

-.0003 

-14  21  31.95 

8.638 

-0J002 

+2.5232 

-.0004 

-24  38  53.64 

-8.925 

0.000 

3.6765 

-.0020 

+26  59    3.30 

9.155 

-0.027 

4.3811 

-.0022 

+47  47    0.54 

9.153 

-0.006 

7.2422 

-.0023 

+74    8  38.80 

9.306 

-0.037 

1.5259 

-.0043 

-52  45  24.32 

9.609 

+0.006 

+3.6338 

+  .0003 

+25  37  25.16 

-  9.711 

-0.004 

3.6902 

-.0012 

+28    1  50.57 

9.951 

-0.063 

4.5295 

-.0032 

+51  44  59.99 

10.188 

-0.003 

2.5546 

-.0065 

-24    3  40.92 

10.269 

+0.062 

6.0107 

+  .0002 

+68  43  22.22 

10.355 

+0.005 

+1.8498 

-.0003 

-47    5  19.21 

-10.555 

-0.011 

3.4444 

+  .0051 

+17  54    7.45 

10.706 

-0.129 

7.6181 

+  .0077 

+76    0  53.87 

10.706 

-0.008 

2.7580 

-.0009 

-15  32    3.85 

10.731 

+0.001 

3.2556 

-.0035 

+  9  26  42.90 

10.967 

-0.052 

+4.1205 

+  .0015 

+43  27  31.09 

-11.388 

-0.100 

+3.4390 

-.0038 

+18  36    9.73 

-11.425 

-0.031 

V  Argus,  star  6",  42" Ji  s.  pr. 
i  Cancr^  triple;  binary  5«.6, 6««».3, 1" 
with  oomp.  6».0, 5".4  8.  f. 


Positions  given  for  Sirius  and  Procyon  are  those  of  the  centers  of  their  orbits.    Corrections  given  on  page  xii  remain 
to  b«  applied  to  reduce  to  the  positions  of  t  h'^  st  ars. 


FOR  JANUARY  (H.975,  WASHINGTON  MEAN  TIME. 

L.  V*» 

Nnine  of  Star. 

Mami- 
tude. 

Speo- 
tnim. 

Right 
Ascensioii. 

Annnal 
Varia- 
tion. 

Annual 
P.M. 

DecJfnatkm. 

Annual 
Varia- 
tion. 

Annual 
P.M. 

h  m      8 

s 

s 

0      /      // 

// 

// 

e  Aigiifl 

1.7 

KOp 

8  20  47.481 

+1.2337 

-.0042 

-59  14  20.02 

-11.647 

-KiJM 

30  Monocerotis 

4.0 

AO 

8  21  27.868 

+2.9996 

-.0039 

-  3  37  53.80 

11.622 

-0.020 

6  Chamseleontis    . 

4.3 

KO 

8  23  10.871 

-1.7489 

-.0461 

-77  12  50.51 

11.707 

4«Ufl7 

o  Urwe  Majoris 
Groombndge  1450 

3.5 

GO 

8  23  17.919 

+5.0U4 

-.0160 

+61    0    0.t)2 

11.845 

-4),U2 

6.0 

KO 

8  27  27.627 

3.9090 

-.0082 

+38  18  19.40 

12.205 

-0.179 

7  Cancri 

5.5 

B5p 

8  27  51.235 

+3.4742 

-.0025 

+20  43  38.24 

-12.106 

•^Mi 

Groombndge  1446 

6.3 

KO 

8  30  23.950 

9.7426 

-.0043 

+73  55  28.86 

12.348 

-0.117 

d  Hydi» 

4.2 

AO 

8  33  12.642 

3.1781 

-.0048 

+  5  59  50.75 

12.439 

-0.014 

6  Hydi» 

4.5 

KO 

8  34  22.106 

3.1382 

-.0008 

+  3  38  13.72 

12.516 

-0.013 

X  Cancri 

4.7 

AO 

8  38  25.678 

3.4767 

-.0071 

+21  46  16.99 

12.822 

-O.0i3 

d  Cancri 

4.2 

KO 

8  39  54.842 

+3.4137 

-.0009 

+18  27  49.59 

-13.119 

-OJ40 

a  Pyxidifl 

3.7 

B2 

8  40  12.973 

2.4110 

-.0003 

-32  52  58.79 

12.889 

40.011 

t  Cancri        .        .        .  t 

4.2 

G5 

8  41  37.098 

3.6377 

-.0006 

+29    4    4.64 

13.044 

-0.051 

e  Hydi»                        .  t 

3.5 

F8 

8  42  19.761 

3.1797 

-.0127 

+  6  43  40.04 

13.089 

-0.048 

S  AiguB                         .  t 

2.0 

AO 

8  42  22.850 

1.6617 

-.0035 

-54  24    1.33 

13.144 

-0.100 

ifl  Cancri  (mean)    .        .  t 

5.5 

KO 

8  49    7.423 

+3.6678 

+  .0034 

+30  53  54.01 

-13.507 

-0.021 

C  HydTBB 

3.3 

KO 

8  50  57.329 

3.1744 

-.0060 

+  6  15  57.40 

13.597 

+0.007 

t  Ursffi  MajoriB 

3.1 

A5 

8  53  27.836 

4.1223 

-.0435 

+48  22  20.25 

14.013 

-0J49 

a  Cancri 

4.3 

A3 

8  53  53.709 

3.2S44 

+  .0024 

+12  11    0.76 

13.833 

-0.0« 

6*  Carinse                        .  t 

5.1 

B3 

8  54  55.031 

1.4681 

-.0034 

-58  54  17.78 

13.875 

-0.019 

K  Vrtvpt  Majoris 

tf*  UrsflR  Majoris              .  t 

3.7 

AO 

8  57  53.888 

+4.1102 

-.0027 

+47  29  22.42 

-14.110 

-0J)67 

4.9 

F8 

9    3    1.322 

5.3208 

-.0003 

+67  28  35.96 

14.426 

-O.066 

K  Cancri 

5.1 

B8 

9    3  11.972 

3.2526 

-.0012 

+11    0  24.87 

14.384  i  -0.013 

X  Aigus 

2.2 

K5 

9    4  54.344 

2.2062 

-.0015 

-43    5  35.32 

14.481 

-O.007 

0  Hydiw 

3.8 

AO 

9    9  59.736 

3.1235 

+  .0088 

+  2  40    9.65 

15.001 

-0J12 

0  Aigufl 

1.8 

AO 

9  12  16.995 

+0.6696 

-.0310 

-69  22  16.01 

-14.S20 

40.094 

83  Cancri 

6.6 

F5 

9  14  17.778 

3.3535 

-.0076 

+18    3  43.50 

15.167 

-0.13( 

t  Argus 

2.2 

FO 

9  14  50.386 

1.6040 

-.0055 

-58  55  20.51 

15.055 

+0.008 

40  Lyncis 

3.3 

K5 

9  15  56.542 

3.6632 

-.0178 

+34  44  64.51 

15.113 

+0X)12 

e  Pyxidis      . 

4.9 

Ma 

9  17  46.232 

2.6514 

-.0048 

-25  36  28.15 

15.262 

-0.033 

a  Hydree 

2.2 

K2 

9  23  27.602 

+2.9486 

-.0010 

-  8  17  37.92 

-15.516 

+0^)33 

h  Ursre  Majoris 
d  UrssB  Majoris 
0  Un«j  Majoris 

3.8 

FO 

9  24  55.424 

4.7642 

+.0183 

+63  25  47.95 

15.005 

40.024 

4.6 

GO 

9  27    4.820 

5.3585 

-.0112 

+70  12    1.73 

15.675  !  +0.071 

3.3 

F8 

9  27  14.885 

4.0208 

-.1026 

+52    3  39.40 

16.208  ,  -4>.5a 

if  Aigus                         .  t 

3.6 

F5 

9  27  23.322 

2.3694 

-.0181 

-40    5  65.75 

15.725 

4O.0S8 

4  Loonis 

5.1 

G5 

9  27  25.210 

+3.2368 

-.0063 

+11  40  20.74 

-15.848 

-OJ)84 

10  Seonis  Minoris  . 

4.6 

G5 

9  29    4.967 

3.6849 

+.0011 

+36  46  16.43 

15.875 

-0.021 

o  Leonis 

3.8 

F5p 

9  36  40.165 

3.2049 

-.0096 

+10  16  30.54 

16.385 

-0.033 

e  Antlirc 

5.0 

F5 

9  40  27.407 

2.6731 

-.0036 

-27  23    3.84 

16.414 

+0.029 

«  Leonis 

3.1 

GOp 

9  41    5.182 

3.4108 

-.0034 

+24    9  41.52 

16.497 

-0.022 

V  Aigus                         .  t 

3.2 

FO 

9  45    0.188 

+1.6006 

-.0025 

-64  40  56.03 

-16.683 

-0.017 

V  Urflflft  Majoris 

3.9 

FO 

9  45    1.743 

4.2913 

-.a382 

+59  26    4.34 

16.826 

-0.157 

6  Sextantis    . 

6.0 

A3 

9  47    0.112 

3.0245 

+.0011 

-  3  50  56.80 

16.792 

-0.028 

M  Tveonis 

4.1 

KO 

9  47  59.338 

3.4169 

-.0171 

+26  24  11.38 

16.865 

-0.054 

Groomb  ridge  1586 

6.0 

KO 

9  50  54.168 

5.4283 

-.0197 

+73  16  46.76 

17.008 

-0.060 

19  Leonis  Minoria  . 

5.2 

F5 

9  52  32.714 

+3.6847 

-.0112 

+41  27  22.69 

-17.047 

-0.Q2S 

0  Argus 

3.7 

B5 

9  53  54.658 

2.1017 

-.0033 

-54  10    4.00 

17.106 

-0.030 

ft  Leonis 

4.9 

Ma 

9  55  46.547 

3.1721 

-.0029 

+  8  26  51.90 

17.100 

-O.037 

17  Leonis 

3.6 

AOp 

10    2  45.224 

3.2726 

-.0022 

+17  10  22.03 

17.483 

~OMi 

a  Ivoonis  (Regulus) 

1.3 

B8 

10    3  54.023 

3.1981 

-.0169 

+12  22  41.63 

17JS30 

-0.002 

X  Hydrse 

3.8 

KO 

10    6  29.579 

+2.9247 

-.0137 

-11  56  18.16 

-17.734 

-0.088 

0  Velorum     . 
32  UrsflR  ^fajoris 

4.1 

A2 

10  11  12.373 

2.5130 

-.0153 

-41  42  19.48 

17.797 

+0iB2 

5.7 

A3 

10  11  57.046 

4.3922 

-.0140 

+65  31  40.72 

17.871 

-Oi)12 

C  Leonis 

3.6 

FO 

10  12    1.296 

3.3421 

+  .0014 

+23  50  11.01 

17.870 

-0.009 

X  Unwe  Majoris 

3.5 

AO 

10  12    2.266 

3.6307 

-.0142 

+43  20    3.86 

17.900 

-0.03S 

y  Leonifl  ©r.                   .  t 
u  UrwR  Majoris 

2.6 

KO 

10  15  20.627 

+3.3114 

+.0212 

+20  16    0.85 

-18.143 

-0.152 

3.2 

K5 

10  17  19.861 

+3.5855 

-.0069 

+41  55  20.79 

-18U>40 

+0att7 

i  Canorl,  star  e«.6, 30" .6  n.  pr. 

a«Cai 

Kri,  dup.  5h».9,  6«.4,  I'M 

1^  Argus,  dup.  3>.8, 

6».0,  0".8 

«  Hydne,  triple;  binary  3».5, 
6" .2,  witlicomp.  7».8,  3" .3 

6a.8, 

ftiCai 

inae,  oomp.  7™.2, 6"  f. 

J.  Maj.,  binary  4«.9, 8-,  1".3 

V  Argus,  oomp.  6".( 

},  4" .9  s.  f. 
6,3".7  8.f. 

a*Vn 

y  Leonis,  oonq>.  3». 

«  Argus,  oomp.  6»,  2"  s. 
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FOR  JANUARY  0*.975,  WASHINGTON  MEAN  TIME. 


Name  of  Star. 

Hacni. 
lode. 

Speo- 

R^it 

Ammal 

Varia. 

ticm. 

Annaal 
P.M. 

DeoUnatloa. 

Annua) 

Varia. 

tion. 

Annnal 
P.M. 

h   m     8 

8 

8 

•    /       // 

// 

// 

30  H.  UrsBD  MajoriB 

4.9 

AO 

10  18    5.802 

•M.3606 

-.0024 

+65  59  30.34 

-18.114 

-0.018 

//  Hydne 

4.1 

K5 

10  22    1.636 

2.9000 

-.0089 

-16  24  26.35 

18.821 

-0.079 

31  Leonifl  Minorifl  . 

4.4 

KO 

10  23    1.899 

3.4788 

-.0094 

+37    8  16.80 

18.890 

-0412 

a  AntliflB 

4.4 

K5 

10  23  18.372 

2.7425 

-.0060 

-30  38  24.24 

18.811 

-0.023 

36  VnBd  Majorifl 

4.8 

F5 

10  25  15.712 

ZMOl 

-.0206 

+56  24  42.15 

18.896 

-0.03» 

9  n.  Dnconis 

5.0 

G5 

10  27  59.569 

4^.1818 

-.0084 

+76    8  46.50 

-18.461 

-0.009 

P  Leonis 

3.8 

BOp 
KO 

10  28  23.397 

3.1615 

-.0004 

+  9  44  21.40 

18.469 

-0.003 

33Sextanti8   . 

6.4 

10  37    7.785 

3.0510 

-.0100 

-  1  17  57.93 

18.859 

-041O 

41  Leonis  Minons  . 

5.0 

A2 

10  38  51.109 

3.20O9 

-.0084 

+23  37  42.71 

18.796 

+0.009 

6  Argus 

3.0 

BO 

10  39  57.356 

2.1320 

-.0043 

-63  57  16.84 

18.802 

-0.027 

42  Leonis  Minoris  . 

5.4 

B9 

10  41  11.871 

-^.3423 

-.0024 

+31    7  30.24 

-18.914 

-0.041 

J/Argus                  .        .t 
/<  Argus                          .  t 

var. 

Pec. 

10  41  47.913 

2.3210 

-.0002 

-59  14  33.68 

18.899 

-0.009 

2.8 

G5 

10  43    9.184 

2.5738 

+  .0066 

-48  58  34.92 

19.010 

-0.081 

I  Leonis 

5.3 

AO 

10  44  50.630 

3.1564 

+.0001 

+10  59  23.67 

19U)10 

-0.033 

j'Chamseleontis    .        .f 

4.6 

B3 

10  45    0.424 

0.5931 

-.0192 

-80    5  49.65 

18.966 

-0.004 

y  Hydrae 

3.3 

Ma 

10  45  28.732 

+2.9683 

+  .0061 

-15  45  12.88 

-18.784 

+0.211 

46  Leonis  Minoris  . 

3.9 

KO 

10  48  37.110 

3.3633 

+  .0074 

+34  40    5.07 

19.364 

-0.28S 

54  Leonis        .        .        .  f 

4.5 

AO 

10  51    4.066 

3.2529 

-.0060 

+25  11  53.08 

19464 

-0.01S 

I  AntliK 

4.7 

KO 

10  52  48.311 

2.7962 

+.0112 

-36  41    9.55 

19.S28 

-0.13S 

Groombridge  1706 

6.3 

G5 

10  53  16.364 

4.8857 

-.0266 

+78  13  13.78 

19.237 

-0UB5 

a  Crateris 

4.2 

KO 

10  55  40.816 

•(•2.9207 

-.0827 

-17  51    5.11 

-19.158 

+0.108 

d  Leonis 

5.0 

KO 

10  56  13.381 

ZJ0O92 

+.0004 

+  4    4    7.38 

19J97 

-0.022 

^  UrsBB  Majoris 

2.4 

AO 

10  56  46.955 

3.6400 

+  .0106 

+56  49  58.62 

19.262 

+0.095 

a  Ur»e  Majoris 

2.0 

KO 

10  58  33.405 

3.7278 

-X)164 

+62  12  17.10 

19.400 

-0.071 

X  Leonis 

4.7 

FO 

11    0  41.109 

3.0961 

-.0284 

+  7  47  25.80 

19.418 

-0.041 

p*  Leonis 

5.7 

KO 

11    2  37.184 

43.0618 

-.0263 

+  2  24  42.76 

-19JK)1 

-0.060 

if  Ursn  Majoris 

3.2 

KO 

11    4  56.853 

3.3848 

-.0063 

+44  57  16.31 

19.508 

-0.083 

i^Crateris 

4.5 

A2 

11    7  31.477 

2.9477 

.0000 

-22  22    1.77 

19.629 

-0400 

^  Leonis 

2.6 

A2 

11    9  38.629 

3.1951 

+.0108 

+20  59    2.71 

19.704 

-0441 

^  Leonis 

3.4 

AO 

11    9  50.010 

8.1504 

-.0049 

+15  53  19.97 

19.662 

-0.085 

y  UrsEB  Majoris 

3.7 

KO 

11  13  56.750 

-^3.2478 

-.0018 

+33  33  10.36 

-19.616 

+0.020 

*  Crateris 

3.8 

KO 

11  15    8.378 

2.9975 

-.0088 

-14  19  25.72 

19.468 

+0.195 

6  Leonis 

4.1 

AO 

11  16  48.365 

3.0950 

-.0062 

+  6  29  23.80 

19.708 

-0.013 

*  Centauri 

4.3 

B5 

11  17  10.273 

2.7264 

-.0041 

-54    1  49.95 

19.710 

-O.013 

I  Leonis                .        .  f 

4.0 

F5 

11  19  32.763 

8.1286 

+  .0103 

+10  59  31.49 

19M7 

-0.083 

r  Leonis 

5.2 

KO 

11  23  37.070 

+8.0657 

+  .0008 

+  3  19    8.48 

-19.810 

-0.010 

X  Draconin 

4.1 

Ma 

11  26  26.035 

3.5958 

-.0072 

+69  47  41.40 

19.852 

-OJ621 

$  HydrsB 

3.7 

05 

11  28  52.058 

2.9464 

-MSS 

-31  23  34.10 

19.916 

-Oi)55 

A  Centauri     . 

3.3 

B9 

11  31  53.892 

2.7506 

-.0073 

-62  33  17.95 

19J922 

-0.027 

V  Leonis 

4.5 

KO 

11  32  38.870 

3.0716 

.0000 

-  0  21  35.47 

19.864 

+0.089 

t  Ghanueleontis    . 

5.7 

FO 

11  33  47.279 

+2.4536 

-.0323 

-75  25  53.52 

-19.937 

-0.023 

3  Draconis     . 

5.5 

KO 

11  37  48.021 

3.3728 

-U)080 

+67  12  35.51 

19.917 

+0.035 

C  Crateris 

4.9 

G5 

11  40  30.191 

8.0878 

+.0018 

-17  53    1.28 

20.014 

-0.041 

X  Ursse  Majoris 

fi  Leonis  (Denebola) 

3.8 

KO 

11  41  37.269 

8.1797 

-.0128 

+48  14  42.70 

19.961 

+0.020 

2.2 

A2 

11  44  46.591 

3.0628 

-.0341 

+15    2  30.04 

20420 

-0418 

fi  Viiginis 

3.8 

F8 

11  46  19.185 

4^4252 

+.0494 

+  2  14  17.45 

-20.284 

-0.275 

Groombridge  1830      . 

6.5 

G5 

1148    8.543 

3.4674 

+  .3401 

+38  19  17.90 

26.802 

-^.788 

r  UrsBB  Majoris 

2.5 

AO 

11  49  25.184 

3.1696 

+.0115 

+54    9  42.49 

20.030 

40.004 

« Viiginis      . 

4.6 

A3 

11  56  34.106 

8.0742 

-.0009 

+  74  57.80 

20iJ75 

-O.082 

0  Viiginis 

4.2 

G5 

12    0  55.851 

3.0570 

-.0148 

+  9  11  57.96 

7OJ01Z 

40.032 

*  Centauri    . 

2.9 

B3p 
KO 

12    3  59.891 

+8/>956 

-.0050 

-50  15  17.12 

-20.072 

-O.08O 

e  Corvi 

3.2 

12    5  48.125 

3.0613 

-.0051 

-22    9    9.56 

20.0S6 

+0.008 

4  H.  Draconis 

5.1 

A5 

12    8  16.804 

2.8465 

+.0026 

+78    4  58.72 

20.013 

+0.019 

«CniciB 

3.1 

B3 

12  10  40.888 

84755 

+a»2i 

-58  16  55.26 

20.062 

-O.088 

^  Uran  Majoris 

8.4 

A2 

l2  11  16.633 

2.9844 

+.0150 

+57  29  57.52 

20.016 

+0.005 

rCorvi 

2.8 

B8 

12  11  29.023 

+3.0818 

-.0114 

-17    4  31.83 

-20.004 

+0.017 

2  Ctnum  Venaticonim   t 

5.8 

K5 

12  11  55.340 

+3.0158 

+.0038 

+41    7  39.33 

-20.064 

-0.048 

1  Argoi,  var.,  Irreg.,  1-.6-6-.6 
|i  ArgQs,  oomp.  7",  2"  J  n.  f . 


81  Cham.,  star  5>".5  pr.  82>,  256"  n. 
54  Leonis,  oomp.  6».3, 0".4  s.  f. 


i  Leonis,  oomp.  *».8, 2" .6  n.  f. 
2  Can.  Ven.,  star  8»,  11".6  s.  pr. 
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FOE  JANUARY  0«.976,  WASHINGTON  UEAN  TIME. 


Name  of  Star. 

Maffnl- 
tode. 

Speo- 
trum. 

Right 
Aseenslon. 

Annual 
Varia- 
tion. 

Annual 
P.M. 

Declination. 

Annual 
Varia- 
tion. 

Annual 
1».M. 

h    m       8 

8 

8 

0            /              // 

rf 

// 

X  yirg:iiii8    . 

4.6 

A2 

14  14  33.671 

+3.3409 

-.0094 

-12  59    6.04 

-16.668 

+0.021 

2  Librae 

6.3 

KO 

14  18  54.254 

8.2288 

-.0014 

-11  19  51.36 

16.542 

-0.067 

6  Bodtifl 

4.1 

F8 

14  22  20.286 

2.0483 

-.0254 

+52  14  18.90 

16.707 

-0.406 

/BoOtis 

5.4 

A5 

14  22  32.913 

2.7901 

-.0052 

+19  36  14.39 

16.277 

+0.015 

4>  Viiginis    .        .        .  t 

5.0 

KO 

14  23  52.369 

+3.0890 

-.0090 

-  1  51    6.92 

16.228 

-O.004 

5  Uraoe  Minorifl    . 

4.4 

K2 

14  27  41.140 

-0.1016 

+.0022 

+76    4  10.14 

-16.004 

+0.021 

p  Bodda 

3.8 

KO 

14  28  12.622 

+2.6805 

-.0073 

+30  44  22.61 

liJftM 

40.114 

rBodtis 

3.0 

FO 

14  28  41.783 

2.4171 

-.0091 

+38  40  30.73 

15.827 

+0.145 

If  Centauri  . 

2.6 

B3p 

14  30  10.026 

3.7973 

-.0032 

-41  47  21.99 

15.926 

-O.032 

dBodtis 

4.5 

FO 

14  31    1.423 

2.0181 

+  .0150 

+30    6  34.32 

15.724 

+0.126 

a  Centauri  .                .  t 

0.1 

GO 

14  33  52.996 

+4.0584 

-.4861 

-60  29  21.74 

-14.971 

+0.728 

33  Bodtis       . 

5.4 

AO 

14  35  42.735 

2.2341 

-.0056 

+44  45  59.17 

15.638 

>0.043 

a  Apodia 
M  Vin^ia    . 

3.8 

K5 

14  37  21.667 

7.2994 

-.0088 

-78  41  21.95 

15.527 

-0.024 

4.0 

F5 

14  38  37.891 

8.1587 

+  .0071 

-  5  17  37.04 

15.754 

-0.322 

e  Bodtis                       .  t 

2.7 

KOp 

14  41  19.114 

2.6203 

-.0035 

+27  25  39.84 

15.272 

+0.009 

109  Virginia    . 

3.8 

AO 

14  42    0.055 

+3.0313 

-.0074 

+  2  14  46.45 

-16.277 

-0.085 

8  Librae               \. 

5.3 

F5 

14  46    2.248 

3.8134 

-.0073 

-15  38  54.95 

15.065 

-0.074 

a  Libne 

2.9 

A2 

14  46  13.694 

3.3139 

-.0078 

-15  41  36.13 

16.076 

-0.077 

Groombridge  2164    . 

5.7 

K2 

14  49  18.404 

+1.5202 

-.0165 

+59  38    5.92 

14.702 

+0.118 

fi  Ursse  Minoria    . 

2.2 

K5 

14  50  56.263 

-O.2086 

-.0066 

+74  29  55.53 

14.721 

+0.008 

I'Librae 

5.6 

KO 

14  52  12.430 

+3.2500 

-.0006 

-11    4  16.88 

-14.649 

-O.OW 

Piazzi  221 

5.8 

AO 

14  52  15.264 

2.8298 

-.0021 

+14  47    6.49 

14.656 

-0.011 

ft  Lupi 

2.8 

B2p 
AO 

14  53    1.265 

3.9135 

-.0070 

-42  47  47.39 

14.662 

-0.062 

d  Librae 

•  t 

var. 

14  56  28.892 

3.2014 

-.0051 

-  8  11  10.73 

14.405 

-0.015 

fi  Bodtia 

3.6 

G5 

14  58  46.922 

2.2000 

-.0036 

+40  43  16.74 

14.289 

-0.040 

y  Srorpii 
if  Bootia 

3.4 

Ma 

14  59    9.007 

+3.5050 

-.0066 

-24  57    8.92 

-14.274 

-O.048 

4.7 

KO 

15    0  50.764 

2.5704 

-.0133 

+27  16  28.36 

14.136 

-0.014 

c  BoOtia 

5.0 

FO 

15    3  36.691 

2.6347 

+  .0136 

+25  11  44.23 

14.134 

-0.184 

C  Lupi 

3.5 

KO 

15    6  14.526 

4.2923 

-.0126 

-51  46  48.79 

13.849 

-0.066 

t  Librae 

4.7 

AOp 

15    7  25.778 

3.4143 

-.0031 

-19  28  28.82 

13.761 

-0.088 

3  Serpentis 

5.4 

KO 

15  11    0.727 

+2.9800 

-.0017 

+  5  15    1.88 

-13.482 

-0.005 

r  Trianguli  Auatralia  . 

3.1 

AO 

15  11    2.806 

5.5541 

-.0137 

-68  22  13.66 

13.617 

-0.042 

d  Bodtia 

3.5 

KO 

15  12    6.987 

2.4193 

+  .0075 

+33  37  39.12 

18.531 

-0.125 

fl  Libne 

2.7 

B8 

15  12  29.068 

+3JB49 

-.0066 

-  9    4  25.32 

13.406 

-0.024 

r  Uraae  Minoria   . 

3.1 

A2 

15  20  51.174 

-0.1150 

-.0020 

+72    7  58.30 

12.815 

+0.018 

pi  Bodtia  pr.                 .  f 

4.5 

FO 

15  21 19.029 

+2.2664 

-.0121 

+37  40  16.22 

-12.715 

•fO.OSl 

r*  Serpentia 

5.5 

Ma 

15  21  53.543 

2.7800 

-.0024 

+15  43  21.54 

12.782 

-0.024 

t  Draconia  . 

3.5 

KO 

15  23    3.669 

.  1.3335 

+  .0014 

+59  15  35.64 

12.609 

+0.010 

32  Librae 

5.9 

KO 

15  23  30.975 

3.3780 

+  .0006 

-16  25  28.01 

12.602 

-0.043 

fi  Goron^e  Boreaba 

3.7 

Fp 

15  24  21.949 

2.4738 

-.0130 

+29  23  40.60 

12.612 

+0.078 

WBodtia 

5.2 

K5 

15  27  54.726 

+2.1552 

+  .0016 

+41    7    7.70 

-12J61 

-0.014 

X  Lupi  (mean)             .  f 

3.0 

B3 

15  29  32.242 

3.0872 

-.0020 

-40  53    7.75 

12.284 

-0.049 

y  Libne 

4.0 

KO 

15  30  49.503 

3.3525 

+  .0047 

-14  30  36.17 

12.180 

+0.006 

or  Coronin  Borealia 

2.3. 

AO 

15  31    7.852 

2.5395 

+  .0090 

+26  59  48.03 

12.224 

-0.100 

C  CoronfiD  Borealia  geq,  f 

5.1 

B8 

15  36  12.892 

2.2596 

-.0005 

+36  54  28.51 

11.779 

M).012 

(X  Serpentia 

2.8 

KO 

15  40    7.749 

+2.9531 

+  .0089 

+  6  41  20.94 

-11.446 

+0.043 

fi  Serpentia 

3.7 

A2 

15  42  18.645 

2.7685 

+  .0054 

+15  41    2.06 

11.387 

-0.055 

x  Serpentia 

4.3 

K5 

15  44  57.464 

2.6996 

-.0035 

+18  24    0.59 

11.289 

-0.099 

ft  Seroentia 

12  H.  Draconia     . 

3.6 

AO 

15  45  14.077 

3.1285 

-.0058 

-  3  10  26.23 

11.148 

-0.028 

5.1 

A2 

15  45  22.961 

0.9074 

+  .0047 

+62  51  31.84 

11.177 

-0.068 

e  Serpentia 

3.8 

AO 

15  48  37.036 

+2.9R84 

+  .0081 

+  4  43  47.80 

-10.948 

+0.070 

C  Ursae  Minoria    . 

4.3 

A2 

15  47    1.892 

-2.2017 

+  .0082 

+78    3  12.36 

10.992 

-0.004 

)9  Trianguli  Australia  . 

3.0 

FO 

15  47  43.747 

+5.2580 

-.0290 

-63  10  21.58 

11.345 

-0.408 

X  Librae 

5.1 

B3 

15  48  27.273 

3.4775 

-.0017 

-19  55    1.09 

10.930 

-0.046 

r  Serpentia 

3.9 

F8 

15  52  34.337 

2.76B8 

+.0212 

+15  56    6.11 

11.860 

-1.289 

*  Scorpii 

3.0 

B2p 

15  53  46.018 

+3.6239 

-.0010 

-25  52  23.56 

-10.539 

-0.048 

«  CoroiueB< 

irealia 

4.2 

KO 

15  54    6.526 

+2.4823 

-.0066 

+27    7  13.44 

-10.533 

-0.067 

♦  Vireinis,  comp.  9-,  4".5  8.  f, 
«  Bodtis,  comp.  6«.l,  2".8  n.  pr. 

« Centauri,  dup.,  0«.3,  1» 


«  librae,  var.,  2«».33, 4».8-6«»».2 
ft.  Bodtis,  star  6>».7, 108^'  s. 


V  Lupi,  binary  3'».7. 3».9. 0".4 
i  Cor.  Bor.,  comp.  6n>.0, 6" .2  n.  pr. 


- , ^.,  ^  _,  .  .7;  companion  8.  pr.    The  position  glvpn  is  that  of  the  center  of  gravity  of  the  system. 

^^^vieetkms  givvn  on  page  zU  remain  to  be  applied  to  reduce  to  the  position  of  a*  Centauri. 
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FOR  JANUARY  0*.976,  WASHINGTON  MEAN  TIME. 


'am^  of  Star. 


«  Draconis  . 
9  P^vonis    . 
p  Ophiuchi 
x^Scorpii     . 
;i  Herculifl  . 

f  Draconifl  . 
y  Ophiuchi 
89  Herculis  . 
4  Dmconis  . 

35  Draconis  . 

9  Herculis  . 
r  Ophiuchi 
^  Herculis  . 
T  Dnuxmis  . 
07  Ophiuchi 

9  ArsB 

r  Sagittarii 
70  Ophiuchi 
72  Ophiuchi 

0  Herculis  . 

u  Sa^ttarii 
1/  Sagjttarii 
Groombridge  2533 

36  Draconis  . 
^  Sagittarii 

V  Serpentis 
i  Sagittarii 

109  Herculis  . 
a  Teleseopii 
X  Draconis  . 

A  Sagittarii. 
c  Serpentis. 

1  Aquilae 
C  Pftvonis    . 
a  Lyne  (  Vega) 

2  AquilsB 
0  Sagittarii  . 

110  Herculis  . 
6  Aquilse 
A  Pavonis    . 

P  Lyrse 

50  Draconis  . 

0  Draconis  . 
^  Sagittarii  . 
9  Serpentis  pr. 

R  Lyne 
r  Lyro 
<  Aquihe     • 
C  Sagittarii. 
C  Aquilte 

A  AqnilflB 

a  Coronse  Australia 

1  Lyne 
«  Sagittarii. 
1^  Sagittarii  . 

^  Dracoms  . 
(f  Sagittarii . 

♦  prMonfa,  atar  «-,l,  80".4  n 
7D  OphiODhi,  coim>.  9^,  V'.l  a 


t 


lUsni- 
tuae. 


4.9 
8.6 
2.9 
8.1 
3.5 

4.9 
3.7 
5.5 
3.9 
5.0 

4.0 
3.5 
3.8 
2.4 
3.9 

3.9 
3.1 
4.1 
3.7 
3.8 

4.0 
3.2 
5.4 
5.0 
2.8 

3.4 
2.0 
3.9 
3.8 
3.7 

2.9 
5.4 
4.1 
4.1 
0.1 

4.7 
3.3 
4.3 
4.5 
4.4 

var, 
5.4 
4.8 
2.1 
4.5 

var, 
3.3 
4.2 
2.7 
3.0 

3.6 
4.1 
5.1 
3.0 
4.9 

3.2 
5.0 


Bpee- 
tram. 


F5 

KO 

KO 

F5p 

G5 

F5 
AO 
F2 
KO 
F5 

KO 
KO 
KO 
K5 
B5p 

Bl 
KO 
KO 
A2 
AO 

B8p 

Mb 

B5 

F5 

KO 

KO 
AO 
KO 
B3 
F8 

KO 
G5 
KO 
KO 
AO 

FO 
B8 
F5 
GO 
B2 

^A^ 
KO 
B3 

A5 

Mb 
AO 
KO 
A2 
AO 

AO 
A2 
B5 
F2 
F5 

KO 
KO 


Rifht 
Ascension. 


h  m  s 
7  37  26.494 
7  37  29.038 
7  39  19.350 
7  41  42.557 
7  43  10.225 

7  43  25.732 
7  43  40.805 
7  52  1.889 
7  52  4.646 
7  53  12.489 

7  53  22.320 
7  54  24.092 
7  54  30.046 
7  54  39.325 

7  56  26.297 

8  0  5.496 
8  0  24.630 
8  1  12.528 
8  3  22.004 
8  4  15.919 

8  8  44.356 
8  11  56.636 
8  13  1.984 
8  13  24.805 
8  15  36.982 

8  16  57.745 
8  18  35.774 
8  20  7.085 
8  20  44.715 
8  22  34.431 

8  22  47.209 
8  25  18.673 
8  30  38.155 
8  33  13.415 
8  34  5.663 

8  37  40.531 
8  40  24.515 
8  42  2.740 
8  42  43.048 
8  44  26.221 

8  46  58.704 
8  49  5.505 
8  49  57.842 
8  50  3.394 
8  52  2.600 

8  52  46.762 
8  55  48.054 
8  55  48.579 

8  57  16.066 

9  132.941 

9  147.467 
9  3  45.474 
9  4  18.278 
9  4  46.144 
9  10  23.449 

9  12  32.392 
9  12  43.247 


Annoa) 
Varia- 
tion. 


8 

-0.3541 

+5.8815 

2.M39 

4.1948 

+2.3471 

-1.0740 
+3.0073 
3.4207 
+1.0381 
-3.6900 

+2.0571 
8.3019 
2.3316 
1.3935 
3.0049 

+4.6699 
3.8520 
3.0816 
3.8433 
2.3894 

4^.5870 
4.0597 
1.8652 
0.3456 
3.8406 

+3.1028 

3.9814 

2.5559 

+4.4499 

-1.0786 

+3.7027 
3.1215 
8.2646 
7.0195 
2MU 

+3.2866 
3.7487 
3.5804 
3.1829 
5.5658 

+2.2147 

-1.9205 

+0.8881 

3.7200 

3.9822 

+1.8260 
2.2435 
3.7221 
3.8178 
3.7569 

+3.1834 
4.0830 
2.1413 
3J>688 
3.6801 

40U)221 
+3.5109 


Anxnial 
P.M. 


8 

+  XW14 
-.0038 
-.0036 
+  .0006 
-.0288 

+  .0023 
-.0016 
+.0013 
+  .0131 
+  .0116 

+  .0006 
-.0006 
+  .0072 
-.0006 

+U)008 

-.0010 
-i)055 
+  U)177 
-.0045 
-.0002 

-.0004 
-.0109 
-JXM 
+  .0535 
+i)023 

-.0378 
-XXMl 
+  .0189 
-.0017 
+  .1176 

-.0083 
+  .0015 
-X)013 
-X)057 
+.0178 

+  .0030 
+  .0084 
-.0019 
-.0009 

-.OOBO 

+  .0004 
-.0081 
+  .0116 
-.0003 
+  .0027 

+  .0036 
-.0006 
-.0042 
-.0024 
-.0008 

-.0030 
+  .0051 
+  .0005 
-.0005 
+  .0025 

+  .0175 
-.0015 


DeclinatSon. 


+68  47  48.67 
-64  41  7.02 
+  4  36  5.45 
-40  5  44.12 
+27  46    8.64 

+72  11  25.40 
+  2  44  16.87 
+26  3  45.44 
+56  53  7.86 
+76  58  29.06 

+37  15  39.49 
-  9  45  51.32 
+29  15  22.39 
+51  29  53.85 
+  2  56    4.98 

-50  5  54.75 
-30  25  34.40 
+  2  31  4.89 
+  9  33  4.03 
+28  45    0.57 


-21 
-36 
+42 
+64 
-29 


4 
47 

7 
22 
51 


54.61 
16.04 
48.39 
7.11 
53.67 


-  2  56  17.24 
-34  25  31.06 
+21  43  50.07 
-46  0  57.43 
+72  41  47.81 

-25  28  9.43 
-22  25.95 

-  8  18  13.41 
-71  30  6.93 
+38  42  17.36 


-  9 
-27 
+20 

-  4 
-62 

+33 
+75 
+59 
-26 

+  4 


8 

4 

27 

50 

17 

15 
20 
17 
24 
5 


1.93 
41.31 
54.20 
19.26 

6.89 

52.03 
6.80 
7.39 
7.93 

36.22 


+43  50  5.54 
+32  34  24.91 
+14  57  11.98 
-30  0  5.20 
+13  44  15.90 

-50  33.46 
-38  2  11.72 
+35  58  4.02 
-21  9  29.17 
-25  24    8.98 

+67  30  49.52 
-19    6  12.12 


Annual 

Varia. 
tion. 

// 

-1.652 
2UM6 
1.649 
1.606 
2.220 

-1.716 
1.499 
0.691 
0.616 
0.351 

-0.575 
0.609 
0.499 
0.491 
0.324 

-0UM2 

0.162 

-1.016 

+0J)81 

0.375 

+0.763 
0.893 
1.138 
1.198 
1.331 

+0.790 
1.502 
1.496 
1.744 
1.599 

+1.791 
2.174 
2.356 

2.731 
3.281 

+8.375 
3.510 
3.313 
3.093 
3.840 

+4.075 
4.312 
4.359 
4.360 
4.541 

+4.654 
4.827 
4.752 
4.938 
5.230 

+5.367 
5.387 
5.545 
5.654 
6.036 

+4.337 
+4.338 


Annual 
P.M. 


ft 

•M>.318 
-0.060 
+0.158 
-0.008 
-0.749 

-0.368 
-0.073 
+0.006 
+0.077 
+0.243 

+0.004 
-0.120 
-0.018 
-0.024 
-0.013 

-0.050 
-0.198 
-1.122 
+0.087 
+0.002 

-0.002 
-0.152 
-0.001 
+0.025 
-0.034 

-0.692 
-0.122 
-0.261 
-0.068 
-0J72 

-0.199 
-0.035 
-0J15 
-0.165 
40.280 

-0.006 
-0.006 
-0.344 
-0.033 
-0.022 

-0.005 
+0.061 
+0.023 
-0.076 
+0.028 

40.078 
-0.006 
-0.081 
-0.019 
-0.099 

-0.083 
-0.118 
-0.006 
-0.086 
-0.035 

+0.088 
-0.017 


f. 


fi  Lyrse,  var.,  12* .9, 3-.4-4-.1,  star  7^, 

46"  8.  f. 
•  Dneo.,'  star  7^.6, 33'M  n.  pr. 


#  Serpentis,  star  6".4, 32".2  s.  f. 
R  LyrsB,  var.,  46«».4,  4»0-4«7. 
<  flag., binary, 3-.4, 3-6, 0".5. 
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FOR  JANUARY  0».975,  WASHINGTON  MEAN  TIME. 


Name  of  Star. 


9  LyrsB  . 
03  Aquilse 
ic  C}%ni 
r  Draconis 
S  Aquilae 

/3  Cygni 
t  Cygni 
M  Aquilse 
h  Sagittarii 
ic  Aquilae 

0  Cygpi 
54  Sagittarii 

fi  Sagittae 
16  Cygni 
/  Ss^ttarii 

X  Aquilae 
d  Cygni 

5  Sagittae 
a  Aquilae  (Altair) 
rj  Aquilae 

£  DraconiB 

1  Sagittarii 
t  Pavonifl 
fi  Aquilae 
y  Sagittae 

c  Sagittarii 
r  Aquilae 
0  Aquilae 
o  Cygni  9eq. 
K  Cephei 

24  Vulpeculae 
a^  Capricomi 
/i  Capricomi 
<t  Pavonis 
r  Cygni 

?r  Capricomi 
p  Capricomi 
41  Cygni 
0  Cephei 
e  Delphini 

Groombridge  3241 
a  Indi   . 
p  Delphini    . 
V  Capricomi 
a  Delphini    . 

fi  Pavonis 

a  Cygni  (Derub) 

6  Delphini    . 
if  Capricomi 
X  Delphini  seq, 

e  Cygni 
e  Aquani 
17  Cephei 
/i  Aquarii 
/?  Indi  . 

32  Vulpeculae 

p  Cygni,  star  5«  4, 34" .7  n.  f. 
«  Cygni,  oomp.  8«,  r'.6  n.  pr 
tj  Aquilse,  var.,  7^.18, 3«.7-4n».4 
c  Draconis,  comp.  7°».9, 3".l  n. 


) 


Ifacni- 
tude. 


4.5 
5.1 
4.0 
4.6 
3.4 

3.2 
3.9 
4.6 
4.7 
5.0 

4.6 
5.4 
4.4 
5.0 
5.1 

2.8 
3.0 
3.8 
0.9 

var. 

4.0 
4.2 
4.1 
3.9 
3.7 

4.6 
5.6 
3.4 
4.0 
4.4 

5.4 
3.8 
3.2 
2.1 
2.3 

5.2 
5.0 
4.1 
4.3 
4.0 

6.4 
3.2 
3.7 
5.3 
3.9 

3.6 
1.3 
4.5 
4.3 
4.5 

2.6 
3.8 
3.6 
4.8 
3.7 

5.2 


Speo- 
tnim. 


KO 
A5 
KO 
KO 
FO 

KOp 
A2 
KO 
B9 
BO 

F5 
KO 
KO 
KO 
KO 

K2 
AO 
Map 
A5 
GO 

KO 
KO 
AO 
KO 
K5 

lib 
KO 
AO 
KOp 
B9 

KO 
KO 

GOp 
B3 

F8p 

B8 
FO 
F5 
A5 
B5 

K2 
KO 
F5 
Ma 
B8 

A5 

F8 
G5 

KO 
AO 
KO 
A3 
KO 

K2 


Right 
Ascension. 


h  m  s 
19  13  27.107 
19  13  52.420 
19  15  9.742 
19  17  10.673 
19  21  15.794 

19  27  20.007 
19  27  35.322 
19  29  59.182 
19  31  35.806 
19  32  22.409 

19  34  11.354 
19  35  54.728 
19  37  16.549 
19  41  14.869 
19  41  27.794 

19  42  15.965 
19  42  21.021 
19  43  38.540 
19  46  41.097 
19  48  11.663 

19  48  27.939 
19  49  28.069 
19  50  53.723 
19  51  11.228 
19  55  1.264 

19  57  29.714 

20  0  2.205 
20  6  68.275 
20  10  59.242 
20  11  44.499 

20  13  11.441 
20  13  23.716 
20  16  17.627 
20  19  0.575 
20  19  12.795 

20  22  30.878 
20  24  4.266 
20  25  57.846 
20  28  10.504 
20  29  12.011 

20  30  22.763 
20  31  39.731 
20  33  36.640 
20  35  16.187 
20  35  44.201 

20  37  24.239 
20  38  34.074 
20  39  32.244 
20  41  7.495 
20  42  45.66i 


20  42 
20  43 
20  43 
20  48 
20  48 

20  50 


48.741 
7.805 

35.002 
7.468 

15.267 

58.781 


Annual 
Varia- 
tion. 

Annnal 
P.M. 

8 

s 

+2.0608 

-.0015 

2.8168 

-J0002 

+1.3878 

+.0072 

-1.1862 

-.0312 

+3.0240 

+  .0168 

+2.4180 

-.0002 

1.6133 

+.0023 

2.0312 

+  .0145 

3.6530 

+.0045 

3.2288 

+  .0005 

+1.6080 

-.0024 

3.4386 

+  .0046 

2.6030 

+  .0001 

2.1640 

+.0068 

3.6014 

-.0000 

+2.8510 

+  .0007 

1.8760 

+.0065 

2.6748 

+  .0004 

2.0271 

+.0360 

+3.0567 

+  .0005 

-0.1881 

+.0170 

+4.1420 

-.0017 

6.0866 

+  .0112 

2.0468 

+  .0025 

2.6673 

+  .0041 

+3.6027 

+  .0023 

2.0308 

+  .0010 

3.0060 

+  .0020 

+1.8001 

+.0014 

-1.0670 

+  .0026 

+2.5673 

+.0017 

3.3303 

+  .0040 

8.3732 

+.0030 

4.7637 

.0000 

2.1527 

+  .0004 

+3.4362 

+  .0004 

3.4245 

-.0013 

2.4516 

+  .0014 

1.0116 

+  .0066 

+2.8664 

+  .0007 

-0.2304 

-.0047 

+4.2204 

+  .0027 

2.8138 

+  .0082 

3.4180 

-.0018 

2.7868 

+  .0047 

+5.4420 

-.0070 

2.0447 

+  .0004 

2.8008 

-.0014 

3.5565 

-.0041 

2.7832 

-.0023 

+2.4275 

+  .0204 

3.2402 

+  .0017 

1.2244 

+  .0132 

8.2377 

+  .0025 

4.7108 

+  .0018 

+2.5563 

-.0003 

Declination. 


// 


+37  59  0.86 
+11  26  35.12 
+53  12  46.93 
+73  11  59.63 
+  2  56  47.17 

+27  46  56.96 
+51  33  1.31 
+  7  11  59.58 
-25    4  11.96 

-  7  12  54.00 

+50  1  33.80 
-16  29  12.42 
+17  16  60.45 
+37  9  3.39 
-19  57  50.06 

+10  24  27.84 
+44  55  30.53 
+18  19  34.84 
+  8  38  44.21 
+  0  47  21.24 

+70  3  14.24 
-42  5  23.95 
-73  8  0.88 
+  6  11  46.21 
+19  15  47.78 

-27  56  39.49 
+  72  25.31 
-14  17.03 
+46  29  9.86 
+77  27  32.26 

+24  24  42.01 
-12  48  21.57 
-15  2  50.73 
-57  0  19.20 
+39  59  14.03 

-18  29  15.96 
-18  5  31.78 
+30  5  15.56 
+62  42  41.18 
+11    1    1.28 

+72  14  49.78 
-47  35  7.61 
+14  18  8.02 
-18  26  6.01 
+15  36  55.00 

-66  30  22.61 
+44  58  46.61 
+14  46  20.78 
-25  34  24.00 
+15  49  15.31 

+33  39  18.08 

-  9  48  14.23 
+61  30  44.08 

-  9  17  57.56 
-58  46  18.40 

+27  44  15.30 


Annoal 

VuiA- 

tion. 


0t 
+  6.321 
6.864 
6.578 
6.733 
7.0U 

+  7.445 
7.004 
7.524 
7.773 
7.M4 

+  8.2S0 
8.000 
8.223 
8.611 
8.400 

+  8.648 
8.702 
8.776 
0.376 
0.107 

+  0.164 
0.250 
0.200 
8.867 
0.668 

+  0.846 
10.055 
10.552 
10.848 
10.094 

+10.088 
11.028 
11.237 
11.834 
11.443 

+11.675 
11.767 
11.010 
12.058 
12.123 

+12.211 
12.371 
12.417 
12.660 
12.614 

+12.707 
12.786 
12.804 
12.812 
12.873 

+13.300 
13.063 
13.043 
13.383 
13.421 

+13.610 


Ammil 
P.M. 


ft 

44I.0M 
+0.014 
+0.121 
+0.1W 
+0il6l 

-ojno 

+0.129 
-0.140 
-0.027 
+Oil03 

4O.2S0 
-Oi>47 
-0.032 
+0.040 
-O.0BS 

-0.0« 
+Oj044 
+0.017 
+0.379 

-oins 

+0.027 
+0JM5 

-o.iaa 

-0.481 
+0.025 

+OJ013 
+Oi)29 
+O.0W 
+Oi)0S 
+0.0» 

-0.012 
+OX08 
+0.007 
-0.092 
+0X»1 

-0.0(D 
-0UI30 
-O.OOS 
-0.018 
-O.025 

-0J)18 
+0.053 
-O.085 
-0.007 
46J)17 

-O.008 
-0X02 
-O.050 
-0.148 
-0.196 

+OJ26 
-0.030 
+0.820 
-OJ)30 
-O.008 

+0.004 


o  Cygni,  star  5™.0  pr.  10«,  270"  n., 

star  7«».8  f .  1«,  W'  s. 
jc  Cephei,  comp.  8«»,  7" .6  s.  f. 
ai  Capricor.,  «i  Caprioor.  4n.6  pr.  24", 
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•// 


n. 


^  Capricor.,  star  6".2  pr.  14«,  10"  s. 
IT  Capricor.,  comp.  0",  3" .4  s.  f. 
p  Capricor.,  comp.  7».6, 2" .8  s. 
^  Delphini,  binary  4».l,  5».4.  0".5 
y  Delphini,  oomp.  6".6, 11".2  pr. 


MEAN  PLACES  OF  TEN-DAY  STARS,  1916.     229 


FOR  JANUARY  a*.976,  WASHINGTON  MEAN  TIME. 


Name  of  Star. 


220  H>.  Brmconifl 
y  Cygni 
a  OctantiB  . 
y  Microecopii 
6  Capricomi 

i  Cygni 
61  Cygni  pr., 
61  Qygniseq. 

y  Aquarii    . 
Bradley  2777 

3  Piacis  AuJBtoalis 
C  Cygni 
r  Cygni 
a  Equulei 
6  CygWL 

G^  Microecopii 
a  Cephei 
t  C^ricomi 
1  Pegasi 
y  Pavonis 

C  Ci^ricomi 
^  Cygni 
ft  Aquarii 
ft  Cephei 
k  Aquarii 

74  Cygni 
y  Capriconii 

6  Pegad 
11  Cephei 

9  Capricomi 

jr*C3^gni 
fi  Oapricom 
y  Gnus 
ISPegad 
79  Draconifl 

i  Indi 
20Pegafli 
a  Aquarii 

t  Aquarii 
20  Cephei 

(X  Gniis 


9  Pegasi 
ir  Pegasi 
C  Cephei 

24  Cephei 

9  Aquarii 

a  Tucanie 

y  Aquarii 
31  Pegasi 

3Lacert» 
^  Aquarii 
tf  Aquarii 
a  Lacertfe 
V  Aquarii 

226  B.  Cephei 

T  CyfBi,  ocMOp.  7",  0".8 


Hacni-  Spee- 
toa«.   tmm. 


5.6 
4.0 
5.2 

4.7 
4.2 

8.9 
5.6 
6.3 
4.5 
5.9 

5.6 
3.4 
3.8 
4.1 
4.3 

4.9 
2.6 
4.3 
4.2 
4.3 

3.9 
5.3 
3.1 
3.3 
4.8 

6.1 
3.8 
2.5 
4.8 
3.0 

4.3 
5.2 
3.2 
5.0 
6.6 

4.7 
5.7 
3.2 
4.4 
5.4 

2.2 
4.0 
3.7 
4.4 
3.6 

5.0 
4.3 
2.9 
4.0 
4.9 

4.6 
4.6 
4.9 
3.8 
5.3 

5.7 


KO 
AO 
F2 
05 
AO 

E5 
K5 
K5 
KO 
A 

K5 

KO 

FO 

F8p 

AOp 

1^ 

KO 
KO 
F8 

G5p 

KO 

GO 

Bl 

A5 

A5 

KO 
A5 

B3 
FO 
B8 
B3 
AO 

K5 
F2 
GO 
B8 
K5 

B5 
F5 
AO 
F5 
KO 

G5 
KO 
K2 
AO 
B3p 

KO 
Bl 
AO 
AO 
F5 

AO 


Aiwwmton. 


h   m     I 
20  51  26.354 
20  54    2.454 
20  54  35.039 

20  56    8.573 

21  1  13.626 

21  152.493 
21  3  7.780 
Ja  +1.601 
21  6  1.177 
21  7  12.344 

21  8  18.644 
21  9  21.624 
21  11  26.242 
21  11  37.506 
21  14  6.946 

21  15  23.444 
21  16  34.688 
21  17  34.307 
21  18  12.090 
21  19  30.871 

21  21  52.463 
21  26  20.928 
21  27  8.282 
21  27  34.947 
21  33  16.894 

m 

21  33  34.888 
21  35  26.349 
2140  3.607 
21  40  41.728 
21  42  24.384 

21  43  41.324 
21  48  43.068 
21  48  60.774 
21  19  14.353 
21  51  48.629 

21  56  56.495 

21  56  69.793 

22  128.213 
22  154.120 
22  2  27.298 

22  2  56.683 

22  3  6.986 

22  6  67.779 

22  6  15.333 

22  7  56.287 

22  8  11.728 
22  12  24.128 
22  12  46.362 
22  17  19.086 
22  17  23.007 


22  20 
22  20 
22  26 
22  27 
22  30 

22  30 


15.280 
59.227 
12.213 
49.732 
6.016 

48.168 


Annual 
Varia- 
tion. 


Annual 
P.M. 


8 

-2.0316 

+2MM 

7.3790 

8.6863 

3.3763 

+2.1813 

2.6853 

•  .  • 

+3.2699 

-1.1432 

44.5632 
2.5521 
2.3940 
2.9992 
2.3548 

+3.8444 
1.4349 
3.3440 
2.7741 
4.9996 

+3.4301 
2.2127 
3.1698 
0.7867 
3.1956 

+2.4034 
3.3271 
2.9461 
0.8878 
3.3140 

+2.2146 
3.2729 
3.6408 
2.7285 
0.7183 

+4.6089 
2.9222 
3.0820 
3.2424 
1.8228 

+3.7932 
2.7915 
3.0267 
2.6627 
2.0782 

+1.1575 
3.1671 
4.1340 
8.0991 
2.9530 

+2.3558 
8.0637 
3.1770 
2.4682 
3.2849 

+1.0645 


8 
-.0105 
+.0006 
-.0007 
-.0004 
+  .0051 

+  .0009 
+.3496 

•      •      • 

+  X)057 
+  i)102 

+  .0075 
-.0002 
+  .0141 
+  .0034 
-.0001 

+.0028 
+  .0224 
+.0022 
+  .0075 
+  U)154 

+  .0004 
+.0050 
+X012 
+  /)026 
+  .0075 

+  .0003 
+.0129 
+  .0016 
+.0221 
+  .0176 

+  .0009 
+  .0204 
+  .0077 
+  .0005 
+.0100 

+.4784 
+  .0038 
+  .0010 
+  .0022 
+  .0032 

+.0110 
+  .0222 
+  .0187 
-.0003 
+.0018 

+.0044 
+  .0074 
-.0118 
+.0081 
+  .0010 

-.0007 
+  .0004 
.0000 
+.0157 
+.0148 

-.0062 


Dedinatloo. 


// 


+80  14  16.73 
+40  50  36.39 
-77  20  44.90 
-32  36  12.49 
-17  34    2.73 

+43  35  32.37 
+38  20  8.51 
JS  -16.48 
-11  42  44.60 
+77  47    9.47 


-27 
+29 
+37 
+  4 
+39 


57 
62 
41 
53 
2 


45.42 
64.35 
10.81 
69.81 
32.10 


-41  9  56.14 
+62  13  46.72 
-17  11  34.54 
+19  26  40.38 
-66  44  60.38 

-22  46  32.88 
+46  10  11.31 

-  6  56  28.86 
+70  11  30.44 

-  8  13  53.34 

+40  2  8.40 
-17  2  32.07 
+  9  29  21.66 
+70  56  27.95 
-16  30  32.51 

+48  55  13.83 
-13  56  62.27 
-37  45  38.01 
+25  31  46.33 
+73  18  16.99 

-57  7  54.26 
+12  43    1.36 

-  0  43  42.04 
-14  16  39.78 
+62  22  31.67 

-47  22  6.74 
+24  56  3.68 
+  5  47  3.19 
+32  46  66.25 
+57  47  12.95 

+71  55  37.91 

-  8  12  6.99 
-60  40  42.90 

-  1  48  39.31 
+11  46  63.43 

+51  48  28.38 
+  0  57  2.49 
-11  6  29.24 
+49  51  0.97 
-21    8  20.46 

+75  47  36.47 


Annoal 

Varla. 

tion. 


+13.610 
13.783 
18.446 
13.929 
14  .IM 

+14J96 
17UJ16 

•    •     «    • 

14.475 
14.642 

+14.578 
14.680 
15.297 
14.789 
15.023 

+160)98 
15.211 
15.222 
15.318 
16.112 

+15.480 
15.812 
15.739 
15.779 
16.053 

+16.101 
16.171 
16.423 
16.548 
16.243 

+16.602 
16.846 
10.830 
16.876 
17.006 

+14.652 
17.174 
17.422 
17.381 
17.518 

+17.313 
17.514 
17.650 
17.606 
17.707 

+17.710 
17.858 
17.856 
18.082 
18.076 

+17.988 
18J»3 
18.364 
18.460 
18.360 

+18.546 


Annual 
P.M. 


-0.026 
-0.018 
-0.389 
-0.004 
-00)66 

+O.006 
+8.249 

•  •  • 
-O.006 
+0420 

-0.106 
-0.061 
+0.434 
-O.086 
+O.008 

+O.006 
+O.050 
+0.004 
+O.064 
+0.784 

+O.020 
+0.106 
-0.011 
+0.005 
-0.023 

+00)09 
-0.017 
0.000 
+0.003 
-0J»7 

-0.001 
+00»1 
-0.021 
+00)06 
+0.016 

-2.578 
-00)64 
-00)02 
-00)62 
+0.051 

-0.174 
+0.020 
+00)36 
-00)18 
+00)10 

+00)04 
-00)19 
-0.035 
+0.015 
+0.007 

-0.188 
-0.001 
-00)26 
+00)14 
-0^54 

00)00 


I  r  Cygni,  star  6».7  f.  10*,  420^'  8.  |    fi  Cephei,  star  8-,  13''.3  a.  pr. 


MEAN  PLACES  OF  CIBOFMPOLAR  STARS,  1916.    231 


FOR  JANUARY  0«.»76,  WASHINOTON  MEAN  TIME. 


KftiiMorStar. 

Mtmii- 
tada. 

Speo- 
trum. 

Asonsion. 

Varfa- 
tkm. 

Aimaa] 
P.M. 

•  DecUiMtlon. 

Aimual 

Varia- 
tion. 

Annual 
P.M. 

43  H.  Cephei 

a  VmsMm.(Pohri»)  .f 

4.5 

KO 

h    m     8 
0  57    1.657 

s 
•1-  7.6149 

s 

+.0739 

+85  48  26.87 

// 
+19.434 

-0.004 

2.1 

F8 

129  44.254 

-t-K.rw 

+.1466 

+88  61  26.03 

+18.530 

+0X03 

4  G.  Octantiii 

5.6 

KO 

142    6.102 

-3.7683 

+Mm 

-86  11  39.68 

+18.116 

+0.028 

Groombndge  750 

6.7 

F8 

4    9  44.952 

+17.M95 

+un38 

+85  20    1.04 

+  9.318 

+0.043 

Groombridge  944 

6.4 

KO 

5  34  54.014 

•l'18.7661 

+.0130 

+86    9  28.07 

+  3.187 

-0.004 

31  G.  MeoBR 

6.2 

AO 

5  46  26.439 

-11.6689 

-.0134 

-84  49  48.17 

+  1.373 

+0.087 

(  MeiuHe 

5.6 

A2 

6  47    3.489 

-  4.9433 

-X»37 

-80  43  $4.16 

-4.005 

+0.083 

51  H.  Cephei 

5.3 

Ma 

7    134.861 

•I-29.3036 

-.0577 

+87  11    0.11 

-  5.156 

-0.035 

25  H.  Camelopardalifl   . 

5.1 

Kb 

7  13  29.477 

•1-13.8300 

+.0133 

+82  34  36.50 

-6.365 

-0.047 

7  G.  Octaatis 

6.4 

F5 

7  16  40.555 

-30.3494 

-.0146 

-86  64    0.14 

-6.576 

+0.006 

Groombridge  1119    . 

7.0 

AO 

8  14  48.311 

-1-60.3133 

-.0406 

+88  63  11.43 

-11.105 

+0.017 

C  OcUtntifl    . 

5.4 

A3 

9    9    6.085 

-8.1880 

-.1147 

-86  19  42.77 

-14.683 

+0.048 

1  H.  Draconis 

4.6 

KO 

9  25  12.930 

-1-  8.7933 

-.0059 

+81  41  67.18 

-15.673 

-0.037 

C  Chamseleontis  . 

5.2 

B3 

9  36  24.003 

-  1.6644 

-.0131 

-80  33  60.61 

-16.319 

+0.019 

30  H.  CamelopardaiiB  . 

5.3 

F5 

10  20  57.259 

+  7.5763 

-.0463 

+82  69  12.27 

-18.194 

+0.009 

V  Octantia   . 

6.3 

AO 

10  69  66.642 

-0.3698 

-.0678 

-84    8  81.24 

-19.366 

-0.005 

Bradley  1672    . 

6.3 

FO 

12  14  28.063 

•i-  0.3686 

-.0718 

+88    9  56.03 

-19.947 

+0.068 

I  OctantiB    . 

5.4 

KO 

12  46    1.183 

+  5.9648 

+.0365 

-84  40    2.72 

-19.619 

+0.024 

32  H.  Camelop.  $eq.      .  f 

5.3 

A2 

12  48  29.976 

-1-  0.4406 

-.0184 

+83  52  10.06 

-19.583 

+0.016 

if  Octantis   . 

5.6 

A2 

13  27    6.514 

•1-  9.0969 

-UI763 

-85  21  23.69 

-18.639 

-O.034 

^  Octantifl   . 

4.1 

K2 

14  13  18.631 

•1-  9.3573 

-.0510 

-83  17    4.27 

-16.763 

-0.014 

Groombridge  2283    . 

7.2 

KO 

16    4    0.607 

-19.4646 

-.0066 

+87  33  24.43 

-13.894 

+0.031 

P  Octantis   . 

5.^ 

A2 

16  23  43.237 

+18.3505 

+Mi2 

-84  11  17.84 

-13.554 

+0.060 

e  JJnse  Minorifl    . 

4.4 

G5 

16  54  31.741 

-6.3545 

+.0057 

+82  10  38.40 

-5.6.'M) 

-O.001 

59  G.  Apodifl 

5.9 

Mb 

17  15  43.730 

+11.1646 

+  .0066 

-80  47    2.69 

-3.887 

-O.090 

9  Vresd  Minoris    . 

4.4 

AO 

17  69  20.805 

-19.4960 

+.0176 

+86  36  61.19 

-  0.009 

+0.048 

X  Octantifl   . 

5.2 

KO 

18    6  36.163 

+35.7319 

-.0973 

-87  39  52.21 

+  0.364 

-0.136 

I  Uran  Minoris    . 

6.6 

Mb 

19    3  61.660 

-71.8339 

-.1100 

+89    0  56.70 

+  5.519 

+0.006 

<^Octantifl   . 

5.5 

FO 

19  26    7.189 

+95.3774 

+.1087 

-89  13  36.99 

+  7.356 

-0.001 

76  Draconifl  . 

6.7 

AO 

20  48  44.660 

-4.1638 

+.0131 

+82  13  16.38 

+13.486 

+0.035 

A  OctantiB    .        .        .  + 

5.4 

^ 

2138  10.026    -i-9.«M0 

+.0380 

-83    6  23.81 

+16.315 

-0.013 

I'  Octantifl    . 

5.7 

22  15  66.333 

+13.1385 

-.0400 

-86  23  45.22 

+18.089 

+0.074 

ft  Octantifl    . 

4.3 

FO 

22  37  32.703    +  6.3lft5 

-.0303 

-81  49  21.11 

+18.764 

+0.003 

39  H.  Cephei 

5.6 

FO 

23  27  44.392  I  -  0.3642 

+.0638 

+86  50  39.03 

+19.867 

+0.030 

r*Octantis   . 

5.1 

05 

23  47  12.813 

+  3.61S0 

-.0348 

-82  29    8.43 

+20.003 

-0.013 

•  Uraaj  Min^  star  9-,  18"  a.  pr.  |    33  H.  Camelop.,  star  5-,  19"  J  s.  pr.  |    X  Ootantis,  binary,  5-^,  8-.0, 3".2  n.  f. 
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APPAEENT  PLACES  OF  STARS,  1916 

CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


43  H.  Gephei. 
Mag.  4.5 

ot  Ursae  Hinoris. 

(Poterw.) 
Mag.  2.1 

4  G 

.  Ootantts. 
Mag.  5.6 

Oroombridfe  760. 
Mag.  6.7 

Oroombxidce  9i4. 
Mag.  6.4 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Deoli- 
nation. 

Wash. 
Mean 
Tfane. 

Ri^t 
Ascen- 
sion. 

DeoU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DeoU- 
nation. 

Wash. 
Mean 
Time. 

Right 

A«jen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

skm. 

Dsdi- 

natioo. 

h    m 

•     / 

h    m 

•     / 

h    m 

•     / 

h    m 

•    / 

h   m 

•   t 

Jan. 

056 

486  48 

Jan. 

129 

+88  51 

Jan. 

142 

-86  11 

Jan. 

4    9 

+86  20 

00 

Jan. 

5  35 

4859 

0.3 

s 
60.76 

52.40 

0.3 

s 
51.61 

WW 

51.67 

0.3 

s 
13.73 

WW 

62.16 

0.4 

s 
61.04 

20.08 

0.6 

14.03 

39.07 

1.3 

60.54 

52.50 

1.3 

50.79 

51.80 

1.3 

13.41 

52.20 

1.4 

60.96 

20.34 

1.5 

14.05 

39.35 

2.3 

60.31 

62.60 

2.3 

49.96 

51.95 

2.3 

13.11 

52.20 

2.4 

60.91 

20.62 

2.5 

14.08 

39.63 

3.3 

60.06 

52.72 

3.3 

49.08 

52.11 

3.3 

12.82 

52.17 

3.4 

60.84 

20.93 

3.4 

14.12 

39.94 

4.3 

59.79 

52.85 

4.3 

48.11 

52.29 

4.3 

12.54 

52.12 

4.4 

60.76 

21.24 

4.4 

14.14 

40i7 

6.3 

59.50 

52.97 

5.3 

47.04 

52.45 

6.3 

12.28 

52.07 

5.4 

60.66 

21.57 

5.4    14.15 

40.61 

6.2 

59.18 

53.06 

6.3 

45.90 

52.60 

6.3 

12.04 

52.01 

6.4 

60.54 

21.89 

6.4  i  14.14 

40.98 

7.2 

58.86 

53.11 

7.3 

44.71 

52.71 

7.3 

11.80 

61.98 

7.4 

60.40 

22.19 

7.4 

14.09 

41.33 

8.2 

58.53 

53.13 

8.3 

43.52 

52.80 

8.3 

11.57 

61.98 

8.4 

60.22 

22.46 

8.4 

14.03 

41.67 

9.2 

58.22 

53.13 

9.3 

42.36 

52.87 

9.3 

11.32 

61.97 

9.4 

60.04 

22.72 

9.4 

13.94 

42.00 

10.2 

57.93 

53.11 

10.3 

41.26 

52.91 

10.3 

11.03    51.98 

10.4 

59.87 

22.95 

10.4 

13.85 

42i8 

11.2 

57.64 

53.09 

11.3 

40.23 

52.93 

11.3 

10.75 

51.98 

11.4 

59.69 

23.15 

11.4 

13.75 

42.56 

12.2 

57.37 

63.09 

12.3 

39.25 

52.95 

12.3 

10.46 

51.97 

12.4 

69.54 

23.34 

12.4 

13.67    42.80 

13.2 

67.14 

53.08 

13.3 

38.32 

52.99 

13.3 

10.14 

51.96 

13.4 

59.39 

23.53 

13.4 

13.61    43.06 

14.2 

56.90 

53.06 

14.2 

37.40 

53.03 

14.3 

9.83 

51.93 

14.4 

59.25 

23.74 

14.4 

13.55  \  43.31 

15.2 

66.66 

53.06 

15.2 

36.48 

53.07 

15.3 

9.54 

51.88 

15.4 

59.12 

23.96 

15.4 

13.48 

43.57 

16.2 

56.39 

63.07 

16.2 

35.51 

53.13 

16.3 

9.24    51.80 

16.4 

58.98 

24.18 

16.4 

13.43 

43.85 

17.2 

56.12 

53.08 

17.2 

34.50 

53.19 

17.2 

8.95 

51.70 

17.4 

58.83 

24.40 

17.4 

13.38 

44.13 

18.2 

55.84 

53.08 

18.2 

33.43 

63.26 

18.2 

8.68 

61.59 

18.3 

58.68 

24.65 

18.4 

13.31 

44.43 

19.2 

55.55 

63.08 

19.2 

32.31 

53.31 

19.2 

8.43 

51.49 

19.3 

58.50  '  24.90 

1 

19.4 

13.22    44.75 

20.2 

55.23 

53.06 

20.2 

31.14 

53.34 

20.2 

8.18 

51.37 

20.3 

58.32 

25.16 

20.4 

13.14 

45.07 

21.2 

54.91 

53.02 

21.2 

29.94 

53.35 

21.2 

7.93 

51.26 

21.3 

58.10 

25.39 

21.4 

13.02 

45.39 

22.2 

54.59 

52.96 

22.2 

28.74 

53.35 

22.2 

7.69 

51.16 

22.3 

57.88 

25.60 

22.4 

12.89 

45.68 

23.2 

54.28 

52.88 

23.2 

27.55 

53.32 

23.2 

7.44 

51.07 

23.3 

57.65 

25.79 

23.4 

12.74    45.96 

1 

24.2 

53.98 

52.78 

24.2 

26.40    53.28 

24.2 

7.18 

51.00 

24.3 

57.42    25.98 

24.4 

12.57 

46.22 

25.2 

53.70 

52.65 

25.2 

25.32 

53.21 

25.2 

6.91 

50.92 

25.3 

57.19    26.13 

26.4 

12.43 

46.46 

26.2 

53.45 

52.54 

26.2 

24.32 

53.15 

26.2 

6.63 

50.84 

26.3 

56.98    26.26 

26.4 

12.27 

46.67 

27.2 

53.21 

52.43 

27.2 

23.39 

53.09 

27.2 

6.32 

50.75 

27.3 

56.78 

26.38 

27.4 

12.13 

46.87 

28.2 

52.98 

52.35 

28.2 

22.51 

53.05 

28.2 

6.01 

50.62 

26.3 

56.59 

26.49 

28.4 

12.00 

47.08 

29.2 

52.76 

52.27 

29.2 

21.63 

53.01 

29.2 

5.70 

50.47 

29.3 

56.43 

26.63 

29.4 

11.90 

47.30 

30.2 

52.54 

52.19 

30.2 

20.73 

53.00 

30.2 

6.41 

50.29 

30.3 

56.27 

26.80 

30.4 

11.81 

47.52 

31.2 

52.30 

52.14 

31.2 

1 

19.77 

52.99 

31.2 

5.14 

50.09 

31.3 

56.09 

26.97 

31.4 

11.71 

47.77 

13.70       +13.67 

50. 

47      +i 

30.46 

11. 

95      -11.90 

12.31      +12.27 

11.86       +11.81 

0»»    57«     1".657 

Ih  29»  44V254  | 

1»» 

42«     6M02 

4h     gm   44.. 952 

5»»   34-    54-.014 

+85** 

48'    2 

5  ".87  1 

+88*» 

61'  25 

/'.03    1 

-85*» 

11'   3fl 

>".58    1 

+85*^ 

20'     ] 

L".04   1 

+86^ 

9'    2 

8  ".07 

APPARENT  PLACES  OF  STARS,  1916. 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^  Vtsm  Hinozlt. 

j^OottntU. 

A.  Unn  HlBoils. 

(TOetftatU. 

76  Dfmoonit. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.6 

Mag.  5.7 

Wtah. 
Mmo 

Thne. 

Right 
Aacen- 

SiOD. 

DeoU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Ascen- 
sion. 

Decli- 
nation. 

Waih. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

h  m 

•    / 

h  m 

•    0 

Jan. 

17  58 

+86  36 

00 

Jan. 

18    5 

-87  39 

00 

Jan. 

19    2  +89    0 

Jan. 

19  26 

-8913 

00 

Jm. 

20  48 

+8213 

0P 

oi 

8 

52.98 

WW 

42.45 

0.9 

12.67 

54.70 

1.0 

8 

8.38 

56.32 

1.0 

s 
3.13 

WW 

43.37 

1.1 

s 
33.38 

WW 

26.77 

l.tj 

52.94 

42.13 

1.9 

12.96 

54.34 

2.0 

7.93 

56.06 

2.0 

3.31 

42.96 

2.1 

33.28 

26.57 

2.9   52.91 

41.81 

2.9 

13.28 

64.00 

3.0 

7.43 

54.77 

3.0 

3.63 

42.56 

8.1 

33.18 

26.36 

3.9   62.86 

41.47 

3.9 

13.63 

53.68 

4.0 

6.91 

64.45 

4.0 

4.06 

42.18 

4.1 

33.07 

26.13 

4.9   52.84 

41.10 

4.9 

13.98 

53.39 

6.0 

6.41 

64.11 

5.0 

4.51 

41.86 

5.1 

32.96 

25.87 

5.9 

52.84 

40.74 

5.9 

14.32 

53.10 

6.0 

5.99 

53.75 

6.0 

4.95 

41.62 

6.1 

32.85 

25.31 

6.9 

52.87 

40.35 

6.9 

14.61 

52.83 

6.9 

6.66 

53.39 

7.0 

6.30 

41.21 

7.1 

32.74 

25.29 

7.9 

52.92 

39.97 

7.9 

14.87 

52.57 

7.9 

6.46 

53.03 

8.0 

6.67 

40.92 

8.1 

32.65 

24.95 

8.9 

53.01 

39.62 

8.9 

15.11 

52.28 

8.9 

5.35 

52.66 

9.0 

6.76 

40.59 

9.1 

32.56 

24.64 

9.9 

53.11 

39.30 

9.9 

15.35 

51.98 

9.9 

6.34 

52.33 

10.0 

6.89 

40.26 

10.1 

32.49 

24.34 

10.9 

53.23 

38.99 

10.9 

15.60 

51.67 

10.9 

5.37 

52.02 

11.0 

6.03 

39.90 

11.1 

32.43 

24.03 

11.9 

53.33 

38.70 

11.9 

16.87 

51.33 

11.9 

6.41 

51.72 

12.0 

6.22 

39.52 

12.1 

32.37 

23.74 

12.9 

53.43 

38.42 

12.9 

16.17 

50.99 

12.9 

6.42 

61.43 

12.9 

6.48 

39.12 

13.1 

32.32 

23.47 

13.9 

53.52 

38.14 

l5.9 

16.52 

50.64 

13.9 

6.40 

51.14 

13.9 

6.86 

38.73 

14.1 

32.26 

23.20 

14.9 

53.60 

37.86 

14.9 

16.89 

50.30 

14.9 

5.36 

50.85 

14.9 

7.34 

38.34 

15.0 

32.21 

22.94 

15.9 

53.68 

37.57 

15.9 

17.30 

49.98 

15.9 

6.28 

50.65 

15.9 

7.92 

37.96 

16.0 

32.16 

22.69 

16.9 

53.77 

37.26 

16.9 

17.72 

49.69 

16.9 

6.21 

60.23 

16.9 

8.60 

37.60 

17.0 

32.09 

22.43 

17.9 

53.85 

36.04 

17.9 

18.15 

49.40 

17.9 

6.13 

49.90 

17.9 

9.33 

37.23 

18.0 

32.02 

22.13 

18.9 

53.95 

36.60 

18.9 

18.59 

49.15 

18.9 

6.09 

49.68 

18.9 

10.08 

36.88 

19.0 

31.96 

21.82 

19.9 

54.07 

36.25 

19.9 

19.02 

48.91 

19.9 

5.09 

49.24 

19.9 

10.84 

36.57 

20.0 

31.90 

21.50 

20.9 

54.21 

35.90 

20.9 

19.42 

48.67 

20.9 

5.16 

48.88 

20.9 

11.56 

36.28 

21.0 

31.83 

21.14 

21.9 

54.37 

35.56 

21.9 

19.81 

48.43 

21.9 

5.31 

48.52 

21  ;9 

12.25 

35.97 

22.0 

31.77 

20.78 

22.9 

54.55 

35.22 

22.9 

20.18 

48.18 

22.9 

5.55 

48.17 

22.9 

12.88 

36.65 

23.0 

31.73 

20.42 

23.9 

54.76 

34.91 

23.9 

20.54 

47.92 

23.9 

5.87 

47.83 

23.9 

13.46 

36.33 

24.0 

31.70 

20.07 

24.9 

54.95 

34.62 

24.9 

20.91 

47.67 

24.9 

6.25 

47.51 

24.9 

14.02 

34.99 

25.0 

31.68 

19.75 

25.9 

55.16 

ir\.,irx 

25.9 

21.28 

47.39 

25.9 

6.64 

47.22 

25.9 

14.60 

34.64 

26.0 

31.67 

19.43 

26.9 

55.35 

34.11 

26.9 

21.69 

47.07 

26.9 

7.04 

46.94 

26.9 

15.24 

34.28 

27.0 

31.66 

19.13 

27.9 

55.54 

33.88 

27.9 

22.14 

46.77 

27.9 

7.39 

46.66 

27.9 

16.01 

33.91 

28.0 

31.64 

18.84 

28.9 

55.70 

33.65 

28.9 

22.66 

46.48 

28.9 

7.66 

46.38 

28.9 

16.91 

33.52 

29.0 

31.63 

18.57 

29.9 

55.85 

33.40 

29.9 

23.21 

46.21 

29.9 

7.88 

46.11 

29.9 

17.97 

33.15 

30.0 

31.62 

18.31 

30.9   56.00 

33.15 

30.9 

23.79 

45.96 

30.9 

8.06 

45.84 

30.9 

19.16 

32.80 

31.0 

31.58 

18.02 

31.9 ;  56.17 

32.87 

31.9  1  24.37 

45.76 

31.9 

8.24 

45.54 

31.9 

74.1 

20.40 

32.46 

32.0 

31.54 

17.70 

16.91       +16.88 

24.53      -24.51 

58.: 

11      +58.11 

14      -7 

'4.14 

7.39       +7.32 

17*^   69«   20-.805 

18»>     5-  36M63 

19»» 

3»  51».560 

\^ 

26«     7M89 

20»»  48"  44". 660 

+860 

36'    I 

il".19  1 

-87*» 

39'    I 

►2"J21 

+89** 

0'    I 

>6".70 

-89*» 

13'    2 

{5".99  1 

+82^ 

13'    1 

6".38 

APPARENT  PLACES  OF  STARS,  1916. 
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CIKCXJMPOLAR.  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Groomlnldce  1119. 

COctentit. 

1  H.  Dnooais. 

C  CbaauBleoBtts. 

80  H.  Camelop. 

Mi«.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3 

Wash. 

Right 

TWh*!!. 

Wash. 

Right 

T)m*1{. 

Wash. 

Rilbt 

T>«mll. 

Wash. 

Rilbt 

jj^U.  Wash. 

Right 

T)M4i. 

MttO 

Time. 

Atoaa- 

lion. 

natkm. 

Mean 
Time. 

Aaoeii- 
sion. 

nation. 

Mean 
Time. 

Asoen- 
sion. 

nation. 

Mean 
Time. 

Aaoen- 
sion. 

nation. 

Mean 

Time. 

Aaoen- 
slon. 

nation. 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

• 

h  m 

•     t 

h  m 

•        9 

F^. 

816 

+88  5S 

00 

Feb. 

9    9 

-8519 

00 

Feb. 

9  25 

1 

+8141 

ft 

Feb. 

936 

-80  33 

Feb. 

10  21 

+8258 

00 

0.5 

8 

29.13 

13.30 

0.5 

8 

15.73 

42.05 

0.5 

8 

27.13 

49.64 

0.5 

8 

29.33 

49.17 

0.6 

8 

12.49 

58.28 

1.5 

29.33 

13.62 

1.5 

15.68 

42.44 

1.5 

27.21 

49.92 

1.5 

29.34 

49.59 

1.6 

12.62 

58.51 

2.5 

29.49 

13.96 

2.5 

15.61 

42.82 

2.5 

27.29 

50.22 

2.5 

29.33 

49.97 

2.6 

12.76 

58.77 

3.5 

29.56 

14.32 

3.5 

15.56 

43.19 

3.5 

27.35 

50.54 

3.5 

29.32 

50.35 

3.6 

12.87 

59.05 

4.5   29.53 

14.68 

4.5 

15.51 

43.52 

4.5 

27.40 

50.86 

4.5 

29.32 

50.72 

4.6 

12.97 

59.34 

5.5   29.38 

16.02 

5.5 

15.47 

43.88 

5.5 

27.43 

51.19 

5.5 

29.31 

51.07 

5.6 

13.06 

59.64 

6.5 

29.16 

15.36 

6.5 

15.45 

44.24 

6.5 

27.45 

51.51 

6.5 

29.32 

51.44 

6.6 

13.12 

59.95 

7.5   28.R8 

15.67 

7.5 

15.43 

44.61 

7.5 

27.45 

51.81 

7.5 

29.33 

51.80 

7.6 

13.18 

60.25 

8.5 1  28.58 

15.95 

8.5 

15.42 

45.00 

8.5 

27.46 

52.11 

8.5 

29.35 

52.20 

8.5 

13.22 

60.53 

9.5   28.28 

16.23 

9.5 

15.40 

45.42 

9.5 

27.47 

52.39 

9.5 

29.36 

52.61 

9.5 

13.26 

60.80 

10.5   28.02 

16.51 

10.5 

15.35 

45.83 

10.5 

27.47 

52.66 

10.5 

29.37 

53.03 

10.5 

13.31 

61.07 

lU 

27.78 

16.78 

11.5 

15.81 

46.26 

11.5 

27.50 

52.93 

11.5 

29.37 

53.45 

11.5 

13.37 

61.31 

12.4 

27.58 

17.05 

12.5 

15.24 

46.65 

12.5 

27.52 

53.20 

12.5 

29.36 

53.88 

12.5 

13.43 

61.58 

13.4 

27.40 

17.33 

13.5 

15.15 

47.06 

13.5 

27.54 

63.47 

13.5 

29.35 

54.30 

13.5 

13.51 

61.85 

14.4 

27^ 

17.62 

14.5 

15.06 

47.45 

14.5 

27.57 

53.76 

14.5 

29.33 

54.72 

14.5 

13.57 

62.13 

15.4 

27.03 

17.94 

15.5 

14.95 

47.83 

15.5 

27.59 

54.06 

15.5 

29.30 

65.11 

15.5 

13.64 

62.41 

16.4 

26.81 

18.27 

16.5 

14.84 

48.20 

16.5 

27.62 

54.38 

16.5 

29.26 

55.50 

16.5 

13.71 

62.70 

17.4   26.54 

18.59 

17.5 

14.72 

48.55 

17.5 

27.64 

54.70 

17.5 

29.23 

55.87 

17.5 

13.77 

63.02 

18.4 

26.18 

18.93 

18.5 

14.61 

48.88 

18.5 

27.64 

55.02 

18.5 

29.19 

56.22 

18.5 

13.82 

63.35 

19.4 

25.74 

19.28 

19.5 

14.51 

49.21 

19.5 

27.64 

55.36 

19.5 

29.16 

56.59 

19.5 

13.86 

63.67 

20.4 

25.25 

19.59 

20.5 

14.42 

49.54 

20.5 

27.62 

65.70 

20.5 

29.13 

56.93 

20.5 

13.87 

64.02 

21.4 

24.66 

19.88 

21.5 

14.82 

49.90 

21.5 

27.58 

56.03 

21.6 

29.11 

57.29 

21.5 

13.88 

64.36 

22.4 

24.06 

20.17 

22.5 

14.25 

50.26 

22.5 

27.54 

56.33 

22.5 

29.09 

57.66 

22.5 

13.88 

64.68 

23.4 

23.45 

20.41 

23.5 

14.17 

50.63 

23.5 

27.61 

66.61 

23.5 

29.07 

68.07 

23.5 

13.88 

64.98 

24.4 

22.87 

20.65 

24.5 

14.08 

51.06 

24.5 

27.47 

56.87 

24.6 

29.05 

58.48 

24.5 

13.88 

65.26 

25.4 

22.36 

20.87 

25.5 

13.98 

51.46 

25.5 

27.46 

57.12 

25.5 

29.02 

58.91 

25.5 

13.87 

65.53 

26.4 

21.92 

21.09 

26.4 

13.84 

51.88 

26.5 

27.44 

57.37 

26.5 

28.98 

59.33 

26.5 

13.88 

65.77 

27.4 

21^2 

21.33 

27.4 

13.69 

52.27 

27.5 

27.43 

67.63 

27.5 

28.93 

69.77 

27.5 

13.91 

66.04 

28.4 

21.14 

21.58 

28.4 

13.51 

62.65 

28.6 

27.42 

57.91 

28.6 

28.87 

60.16 

28.5 

13.95 

66.31 

29.4 

20.72 

21.87 

29.4 

13.33 

53.00 

29.5 

27.42 

68.19 

29.5 

28.81 

60.54 

29.5 

13.98 

66.59 

30.4 

20.25 

22.15 

30.4 

13.15 

63.32 

30.4 

27.41 

68.51 

30.5 

28.74 

60.90 

30.5 

14.00 

66.90 

31.4 

19.68 

22.45 

31.4 

12.98 

53.64 

31.4 

27.37 

68.83 

31.5 

28.67 

61.22 

31.5 

14.01 

67.25 

51.54       +51.53 

12.28     -12.24 

6.93       +6.85 

6.10       -6.02: 

8.19      +8.13 

8^    14-   48-.311 

^     9*    6-.065 

^  25«  12-. 930 

^  36»  24- .003 

10»»  20»  57-. 269 

+88«  53'     11  ".43 

-85*  19'    42".77 

+81*  41'    57".18 

-80*  33'    50".61 

+82*  59'    12".27 

79790^ 

•—1916 
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CIRCTUMFOLAJEt  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


1 

Oroombfidfe  8888. 

/OOotentU. 

f  Uiw  Minoris.  1    88  O.  ApodUi. 

Mag.M 

Mag.  7.2 

Mag.  5.7 

Mag.  4.4 

Mag.  6.9 

Wash. 
Hean 
Time. 

Risbt 

Aaom- 

skm. 

Decll- 
DatJon. 

Wash. 
Mean 
Time. 

Riglit 

Aaoeo- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoeo- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

D^i- 

nation. 

< 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DeoU- 
nation. 

h  m 

•    f 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•       9 

Feb. 

1413 

-8316 

Feb. 

16    3 

+87  32 

§§ 

Feb. 

15  23 

-8411 

Feb. 

16  54 

+8210 

Feb, 

17  15 

-8046 

0.7 

8 

20.61 

64.74 

0.8 

8 

56.42 

65.37 

0.8 

8 

43.28 

WW 

8.22 

0.8 

8 

24.64 

14.13 

0.9 

8 

42.24 

WW 

65.60 

1.7 

20.73 

54.94 

1.8 

65.91 

55.26 

1.8 

43.55 

8.30 

1.8 

24.76 

13.87 

1.9 

42.41 

55.39 

2.7 

20.93 

65.13 

2.8 

66.45 

55.16 

2.8 

43.80 

8.38 

2.8 

24.89 

13.62 

2.9 

42.57 

56.30 

3.7 

21.12 

1 

56.30 

3.8 

67.00 

65.06 

3.8 

44.05 

8.45 

3.8 

25.02 

13.37 

3.8 

42.72 

55.21 

4.7 

21.31 

56.46 

4.8 

67.66 

65.00 

4.8 

44.28 

8.49 

4.8 

26.17 

13.15 

4.8 

42.86 

55.10 

5.7 

21.49 

55.60 

6.8 

68,12 

54.97 

5.8 

44.50 

8.53 

5.8 

25.33 

12.94 

5.8 

42.99 

54.98 

«.7 

21.69 

56.73 

6.8 

68.65 

54.96 

6.8 

44.73 

8.54 

6.8 

25.47 

12.78 

6.8 

43.13 

54.84 

7.7 

21.89 

56.85 

7.7 

69.15 

64.97 

7.8 

44.99 

8.56 

7.8 

25.62 

12.63 

7.8 

43.27 

54.68 

8.7 

22.11 

56.00 

8.7 

69.63 

65.00 

8.8 

46.26 

8.58 

8.8 

25.75 

12.50 

8.8 

43.42 

54.52 

9.7 

22.33 

66.12 

9,7 

60.09 

56.02 

9.8 

46.53 

8.61 

9.8 

26.91 

12.37 

9.8 

43.58 

54.36 

10.7 

22.66 

56.29 

10.7 

60.54 

65.04 

10.8 

46.81 

8.65 

10.8 

26.04 

12.26 

10.8 

43.75 

54.21 

11.7 

22.79 

56.46 

11.7 

60.99 

56.05 

11.8 

46.09 

8.72 

11.8 

26.18 

12.13 

11.8 

43.92 

54.09 

12.7 

23.01 

56.68 

12.7 

61.44 

56.04 

12.7 

46.38 

8.80 

12.8 

26.31 

11.99 

12.8 

44.10 

53.97 

13.7 

23.23 

56.90 

13.7 

61.91 

65.03 

13.7 

46.66 

8.90 

13.8 

26.45 

11.83 

13.8 

44.29 

53.87 

14.7 

23.44 

67.14 

14.7 

62.41 

55.02 

14.7 

46.93 

9.02 

14.8 

26.69 

11.68 

14.8 

44.46 

63.82 

15.7 

23.63 

67.38 

16.7 

62.92 

56.01 

15.7 

47.18 

9.15 

15.8 

26.74 

11.51 

15.8 

44.63 

53.75 

16.7 

23.81 

57.61 

16.7 

63.45 

56.01 

16.7 

47.43 

9.28 

16.8 

26.90 

11.36 

16.8 

44.80 

63.71 

17.7 

23.99 

57.84 

17.7 

63.99 

66.03 

17.7 

47.67 

9.41 

17.8 

27.06 

11.20 

17.8 

44.96 

53.67 

18.7 

24.16 

58.06 

18.7 

64.54 

56.06 

18.7 

47.90 

9.66 

18.8 

27.23 

11.06 

18.8 

46.11 

53.64 

19.7   24.33 

58.27 

19.7 

66.09 

66.12 

19.7 

48.12 

9.66 

19.8 

27.40 

10.96 

19.8 

45.25 

53.59 

20.7 

24.60 

58.46 

20.7 

66.62 

56.20 

20.7 

48.35 

9.77 

20.8 

27.56 

10.86 

20.8 

45.40 

53.61 

21.7 

24.68 

58.66 

21.7 

66.13 

56.30 

21.7 

48.58 

9.84 

21.8 

27.73 

10.80 

21.8 

46.55 

53.42 

22.7 

24.87 

58.86 

22.7 

66.60 

56.42 

22.7 

48.83 

9.92 

22.8 

27.89 

10.76 

22.8 

45.71 

53.34 

23.7 

26.08 

59.06 

23.7 

67.04 

65.54 

23.7 

49.10 

10.02 

23.8 

28.05 

10.74 

23.8 

45.88 

53.24 

24.7 

26.29 

59.29 

24.7 

67.47 

65.66 

24.7 

49.37 

10.13 

24.8 

28.20 

10.71 

24.8 

46.05 

53.14 

25.7 

26.60 

59.64 

26.7 

67.87 

56.74 

26.7 

49.66 

10.26 

25.8 

28.34 

10.67 

25.8 

46.24 

53.07 

26.7 

25.71 

59.81 

26.7 

68.27 

56.81 

26.7 

49.95 

10.41 

26.8 

28.49 

10.62 

26.8 

46.44 

53.02 

27.7 

26.92 

60.12 

27.7 

68.69 

56.88 

27.7 

60.23 

10.60 

27.8 

28.62 

10.54 

27.8 

46.64 

53.00 

28.7 

26.11 

60.43 

28.7 

69.14 

55.94 

28.7 

50.50 

10.82 

28.8 

28.76 

10.46 

28.8 

46.83 

53.02 

29.7 

26.27 

60.76 

29.7 

69.63 

66.00 

29.7 

60.74 

11.03 

29.8 

28.93 

10.37 

29.8 

47.02 

53.03 

30.6 

26.42 

61.04 

30.7 

70.14 

66.08 

30.7 

60.96 

11.24 

30.8 

29.10 

10.30 

30.8 

47.18 

53.06 

31.6 

26.67    61.33 

31.7 

70.66 

56.19 

31.7 

51.18 

11.42 

31.8 

29.27 

10.23 

31.8 

47.34 

53.11 

8.56        -8.49 

23.38     +23.36 

9.87 

•9.82 

7.34       +7.27 

6.24      -6.16 

14^   13"   18«.631 

15>»     4»    0».607 

15»»  23»  A 

13-.237 

16»»  64«  31-.741 

n^  15«  43-.730 

-^ 

17' 

4".27  1 

+87« 

33'    2 

t4".43  1 

-84« 

11'    ] 

L7".84 

+82* 

10'    I 

»".40 

-80*> 

47' 

2".69 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


XOoteatU. 

t^OotentU. 

)9  0o(antlB. 

89  H.  Cephel. 

y 

Mag.  5.4 

Mag.  5.7 

liag.4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 

MttD 

Time. 

^JS^  nation. 

W'ash. 
Mean 
Time. 

Rifht 

Afloan- 

nkm. 

Decli- 
nfttion. 

Wash. 

Mean 

Time. 

Right 

Aacen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aacen- 

aion. 

Decli- 
nation. 

h  m 

•    / 

h  m 

•     1 

h  m 

•     / 

h  m 

•     / 

h  m 

•      r 

Feb. 

2138 

-83  6 

am 

Feb. 

2215 

-86  23 

Feb. 

22  37 

-8149 

0f 

Feb. 

23  27 

+86  50  Feb. 

23  47 

-8229 

If 

1.0 

s 
5.54 

WW 

26.17 

1.1 

8 

47.31 

49.41 

1.1 

29.53 

26.52 

1.1 

8 

20.02 

58.85 

1.1 

8 

10.20 

16.28 

2.0 

5.58 

25.81 

2.1 

47.30 

49.04 

2.1 

29.52 

26.16 

2.1 

19.70 

58.66 

2.1 

10.12 

15.94 

3.0    5.62 

25.46 

3.1 

47.29 

48.66 

3.1 

29.51 

25.82 

3.1 

19.38 

58.44 

3.1 

10.06 

15.62 

4.0 

5.64 

25.12 

4.1 

47.27 

48.32 

4.1 

29.48 

25.49 

4.1 

19.06 

58:i8 

4.1 

V.  vv 

15.33 

5.0 

5.66 

24.81 

5.1 

47.22 

47.98 

5.1 

29.44 

25.16 

5.1 

18.77 

57.91 

5.1 

9.90 

15.05 

6.0 

5.66 

24.48 

6.0 

47.17 

47.67 

6.1 

29.41 

24.86 

6.1 

18.51 

57.64 

6.1 

9.81 

14.76 

7.0 

5.65 

24.13 

7.0 

47.08 

47.31 

7.1 

29.35 

24.54 

7.1 

18.29 

57.35 

7.1 

9.71 

14.49 

8.0 

5.64 

23.76 

8.0 

47.00 

46.94 

8.1 

29.30 

24.20 

8.1 

18.Q8 

57.08 

8.1 

9.60 

14.21 

9.0 

5.64 

23.39 

9.0 

46.91 

46.58 

9.1 

29.25 

23.83 

9.1 

17.90 

56.81 

9.1 

9.48 

13.90 

10.0     5.63 

22.98 

10.0 

46.84 

46.19 

10.1 

29.20 

23.46 

10.1 

17.74 

56.55 

10.1 

9.38 

13.57 

11.0 

5.65 

22.57 

11.0 

46.79 

45.75 

11.1 

29.17 

23.06 

11.1 

17.57 

56.31 

11.1 

9.28 

13.21 

12.0 

5.69 

22.16 

12.0 

46.77 

45.34 

12.0 

29.15 

22.67 

12J 

17.39 

56.08 

12.1 

9.19 

12.86 

13.0 

5.73    21.76 

13.0 

46.76 

44.92 

13.0 

29.14 

22.27 

13.1 

17.21 

55.84 

13.1 

9.12 

12.51 

14.0 

5.78 

21.36 

14.0 

46.79 

44.51 

14.0 

29.14 

21.87 

14.1    17.00 

55.59 

14.1 

9.06 

12.14 

15.0 

5.84 

20.99 

15.0 

46.83 

44.12 

15.0 

29.14 

21.48 

15.x 

16.78 

55.35 

15.1 

8.99 

11.76 

15.9 

5.91 

20.61 

16.0 

46.87 

43.74 

16.0 

29.15 

21.09 

16,1 : 

16.56 

55.08 

16.1 

8.94 

1L39 

16.9 

1 
6.»7  ,  20.27 

17.0 

46.92 

43.37 

17.0 

29.16 

20.73 

17.1 

16.34 

54.81 

17.1 

8.90 

11.06 

17.9 

6.04  1  19.93 

18.0 

46.98 

43.01 

18.0 

29.17 

20.39 

18.1 

16.U 

54.51 

18.1 

8.85 

10.71 

18.9 

6.09 

19.59 

1 

19.0 

47.02 

42.69 

19.0 

29.17 

20.04 

19.1 

15.91 

54.21 

19.1 

8.81 

10.39 

19.9 

^.15 

19.25 

20.0 

47.04 

42.32 

20.0 

29.17 

19.70 

i 

20.1 

15.73 

53.89 

20.1 

8.75 

10.06 

^.9 

6.19 

18.92 

21.0 

47.05 

41.97 

21.0 

29.16 

19.36 

21.1 

15.59 

53.56 

21.1 

8.68 

9.74 

21.9 

6.22 

18.56 

22.0 

47.05 

41.61 

22.0 

29.15 

19.00 

22.1 

15.48 

53.22 

22.1 

8.61      9.42 

22.9 

6.25    18.19 

23.0 

47.04 

41^23 

23.0 

29.13 

18.62 

23.1 

15.39 

52.90 

23.1 

8.52      9,.09 

23.9 

6.29 

17.80 

24.0 

47.05 

40.83 

24.0 

29.11 

18.22 

24.0 

15.33 

52.62 

24.1 

8.44 

3.72 

24.9 

6.34 

17.38 

24.9 

47.07 

40.41 

25.0 

29.11 

17.80 

25.0 

15.27 

52.35 

25.1 

8.38 

8.31 

25.9 

6.42 

16.97 

25.9 

47.11 

39.97 

26.0 

29.12 

17.38 

26.0 

15.19 

52.10 

26.1 

8.33 

7.90 

26.9 

6.51 

16.56 

26.9 

47.20 

39.52 

27.0 

29.15 

16.93 

27.0 

15.10 

51.84 

27.1 

8.29 

7.48 

27.9 

6.61 

16.14 

27.9 

47.32 

39.08 

28.0 

29.20  '  16.52 

28.0 

14.98 

^51.60 

28.1 

8.27 

7.06 

28.9 

6.72 

15.77 

28.9 

47.48 

38.69 

29.0 

1 
29.25    16.11 

29.0 

14.85 

51.33 

29.1 

8.26 

6.65 

29.9 

6.84 

15.42 

29.9 

47.61 

38.32 

30.0 

29.29 

15.73 

30.0 

14.71 

51.03 

30.0 

8.25 

6.26 

30.9 

6.95 

15.09 

30.9 

47.75 

37.99 

30.9 

29.34 

15.38 

31.0 

14.57 

50.71 

31.0 

8.25 

5.88 

31.9 

7.04 

14.77 

31.9 

47.87 

37.65 

31.9 

29.38 

15.04 

32.0 

14.46 

50.35 

32.0 

8.24 

5.51 

8.33        -8.27 

15.91     -15.88 

7.03       -6.96 

18.19     +18.16 

7.i 

S5      -7.58 

21»»    38"    10-.025 

22»»  15«  56».333 

22»»   37"  32-.703 

23h   27«  44*.392 

23»» 

47«  12-.813 

-«3«» 

6'    \ 

J3".31 

-86*" 

'  23'    ^ 

15  ".22 

-81*' 

49'    \ 

21".ll 

+86** 

50'    J 

J9".03 

-82<> 

29' 

8".43 
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ai  O.  HenuB. 

'HenuB. 

bl  H.  Cephel. 

85  H.  Camelop. 

7  a.  OctantlB. 

Mag.  6. 

2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

Wash. 
Mean 
TtaM. 

RJght 

Asoen- 

idon. 

Dfttion. 

Wash. 
Mean 

TlOM. 

RJ^t 

Afloen- 

sloii. 

DhAU 
nation. 

Wash. 
Mean 
Tlmt. 

Ri^t 

Asoan- 

sion. 

nation. 

Wash. 
Mean 

Time. 

RJght 

ASCMW 

sion. 

DeoU- 
natkm. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

•     1 

h  m 

0          / 

h  m 

0          / 

h  m 

•    / 

h  m 

•     / 

Mar. 

546 

-84  50 

Mar. 

6  47 

-80  43 

Mar. 

7    1 

+87  11 

Mar. 

7  13 

+82  34 

Mar. 

7  16 

-8654 

0.3 

25.74 

WW 

0.39 

0.3 

8 

5.05 

47.15 

0.4 

8 

65.84 

18.10 

0.4 

42.57 

52.64 

0.4 

8 

44.17 

12.38 

1.3 

25.45 

0.41 

1.3 

4.90 

47.29 

1.3 

65.54 

18.33 

1.4 

42.47 

52.88 

1.4 

43.73 

12.55 

2.3 

25.17 

0.44 

2.3 

4.76 

47.42 

2.3 

65.21 

18.56 

2.4 

42.34 

53.11 

2.4 

43.32 

12.73 

3.3 

24.91 

0.49 

3.3 

4.62 

47.54 

3.3 

64.84 

18.80 

3.4 

42.21 

53.34 

3.4 

42.94 

12.90 

4.3 

24.65 

0.56 

4.3 

4.49 

47.70 

4.3 

64.43 

18.98 

4.3 

42.06 

53.54 

4.4 

42.56 

13.09 

5.3 

24.39 

0.63 

5.3 

4.36 

47.86 

5.3 

64.02 

19.13 

5.3 

41.91 

53.72 

5.3 

42.20 

13.30 

6.3 

24.13 

0.71 

6.3 

4.22 

48.04 

6.3 

63.60 

19.27 

6.3 

41.75 

53.86 

6.3 

41.82 

13.53 

7.3 

23.86 

0.81 

7.3 

4.09 

48.24 

7.3 

63.18 

19.41 

7.3 

41.60 

54.00 

7.3 

41.44 

13.76 

8.3 

23.57 

0.91 

8.3 

3.95 

48.43 

8.3 

62.81 

19.52 

8.3 

41.46 

54.14 

8.3 

41.03 

13.99 

9.3 

23.28 

0.99 

9.3 

3.80 

48.61 

9.3 

62.44 

19.61 

9.3 

41.33 

54.26 

9.3 

40.62 

14.22 

10.3 

22.97 

1.05 

10.3 

3.66 

48.78 

10.3 

62.09 

19.74 

10.3 

41.20 

54.37 

10.3 

40.18 

14.45 

11.3 

22.66 

1.09 

11.3 

3.50 

48.93 

11.3 

61.75 

19.86 

11.3 

41.09 

54.49 

11.3 

39.73 

14.64 

12.3 

22.37 

1.11 

12.3 

3.34 

49.08 

12.3 

61.42 

19.97 

12.3 

40.98 

54.63 

12.3 

39.25 

14.82 

13.3 

22.07 

1.12 

13.3 

3.18 

49.18 

13.3 

61.08 

20.11 

13.3 

40.85 

54.77 

13.3 

38.79 

14.97 

14.3 

21.77 

1.11 

14.3 

3.03 

49.26 

14.3 

60.71 

20.25 

14.3 

40.72 

54.92 

14.3 

38.32 

15.11 

15.3 

21.49 

1.07 

15.3 

2.87 

49.34 

15.3 

60.34 

20.39 

15.3 

40.60 

55.07 

15.3 

37.86 

15.25 

16.3 

21.20 

1.03 

16.3 

2.72 

49.40 

16.3 

59.94 

20.53 

16.3 

40.45 

55.22 

16.3 

37.42 

15.36 

17.3 

20.93 

0.99 

17.3 

2.57 

49.46 

17.3 

59.52 

20.68 

17.3 

40.30 

55.36 

17.3 

36.99 

15.47 

18.3 

20.67 

0.97 

18.3 

2.42 

49.54 

18.3 

59.07 

20.80 

18.3 

40.12 

55.51 

18.3 

36.56 

15.60 

19.2 

20.40 

0.96 

19.3 

2.28 

49.62 

19.3 

58.62 

20.90 

19.3 

39.95 

55.61 

19.3 

36.15 

15.73 

20.2 

20.13 

0.97 

20.3 

2.14 

49.72 

20.3 

58.15 

20.95 

20.3 

39.78 

55.70 

20.3 

35.75 

15.87 

21.2 

19.87 

1.01 

21.3 

2.00 

49.83 

21.3 

57.69 

21.01 

21.3 

39.60 

55.77 

21.3 

35.34 

16.04 

22.2 

19.58 

1.02 

22.3 

1.86 

49.97 

22.3 

57.26 

21.02 

22.3 

39.45 

55.81 

22.3 

34.91 

16.22 

23.2 

19.29 

1.03 

23.3 

1.70 

50.10 

23.3 

56.86 

21.02 

23.3 

39.30 

55.85 

23.3 

34.46 

16.39 

24.2 

18.98 

1.02 

24.3 

1.53 

50.20 

24.3 

56.49 

21.05 

24.3 

39.17 

55.88 

24.3 

33.98 

16.55 

25.2 

18.67 

1.00 

25.3 

1.36 

50.29 

25.3 

56.14 

21.08 

25.3 

39.04 

55.91 

25.3 

33.47 

16.69 

26.2 

18.36 

0.93 

26.3 

1.20 

50.34 

26.3 

55.81 

21.12 

26.3 

38.93 

55.96 

26.3 

32.94 

16.79 

27.2 

18.06 

0.85 

27.3 

1.04 

50.38 

27.3 

55.45 

21.16 

27.3 

38.81 

56.00 

27.3 

32.44 

16.89 

28  J2 

17.77 

0.74 

28.3 

0.87 

50.37 

28.3 

55.09 

21.24 

28.3 

38.67 

56.11 

28.3 

31.93 

16.92 

29.2 

17.49 

0.63 

29.3 

0.72 

50.36 

29.3 

54.68 

21.32 

29.3 

38.53 

56.21 

29.3 

31.46 

16.96 

30.2 

17.22 

0.54 

30.3 

0.56 

50.36 

30.3 

54.25 

21.38 

30.3 

38.37 

56.30 

30.3 

31.00 

17.01 

31.2 

16.97 

0.44 

31.3 

0.42 

50.35 

31.3 

53.79 

21.42 

31.3 

38.19 

56.36 

31.3 

30.57 

17.04 

11.1 

1       -] 

11.06 

6.1 

21        -6.13 

20.39      +20,37 

7.76       +7.68 

18.52     -18.49 

5^    46"   i 

56-.439 

6»» 

47«     3-.489 

1^     1«  34V861 

7h   I3in  29^.477 

jh  igm  40-.555 

.g4o 

49'     4 

18".17 

-80** 

43'    2 

14".16 

+87^ 

11' 

0".ll 

+82^ 

34'    2 

W".50  1 

-86^ 

54.' 

0'U4 
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CERCUMPOLAR  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Groombzidce  1119. 

COctantU. 

1  H.  Dnconls. 

C  ChamirlfWMtU. 

* 

SO  n.  ViMlHCllip 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3 

WMh. 
Umn 

Time. 

Right 

A.v«i- 

sion. 

iMtion. 

WMh. 
Mmo 

Time. 

Right 

Aaoen- 

»ioD. 

DecU- 
ostioiL 

WMh. 
Time. 

Right 

Awen- 

sion. 

Dedi- 

WMh. 
Meu 

Time. 

Right 

Ascen- 

sion. 

WMh. 
Mmb 

Time. 

Rigbt 

A9O0O- 

DMti- 

natiiw 

h  m 

•          0 

h  m 

9          f 

h  m 

•     / 

h  m 

•       # 

h  m 

• 

Mar. 

815 

+88  53 

0  0 

Mar. 

9    9 

-851fi 

Mar. 

925 

+8141 

Mar. 

936 

-80  3. 

Mar. 

10  21 

+8259 

0.4 

8 

80.72 

WW 

21.87 

0.4 

8 

13.33 

53.00 

0.5 

8 

27.42 

58.19 

0.5 

8 

28.81 

0.54 

0.5 

13.98 

6.59 

1.4 

80.25 

22.15 

1.4 

13.15 

53.32 

1.4 

27.41 

58.51 

1.5 

28.74 

0.90 

1.5 

14.00 

6.90 

2.4 

79.68 

22.45 

2.4 

12.98 

53.64 

2.4 

27.37 

58.83 

2.5 

28.67 

1.22 

2.5 

14.01 

7.26 

3.4 

79.01 

22.74 

3.4 

12.83 

53.95 

3.4 

27.33 

59.16 

3.5 

28.61 

1.56 

3.5 

14.01 

7.59 

4.4 

78.25 

23.02 

4.-J 

12.68 

54.24 

4.4 

27.28 

59.49 

4.4 

28.55 

1.89 

4.5 

13.98 

7.92 

5.4 

77.43 

23.27 

5.4 

12.55    54.55 

5.4 

27.21 

59.78 

5.4 

28.50 

2.23 

5.5 

13.94 

8.27 

6.4 

76.59 

23.50 

6.4 

12.41    54.90 

6.4 

27.13 

60.06 

6.4 

28.45 

2.59 

6.5 

13.90 

8.59 

7.4 

75.75 

23.73 

7.4 

12.27 

55.24 

7.4 

27.05 

60.34 

7.4 

28.41 

2.96 

7.5 

13.86 

SM 

8.4 

74.93 

23.92 

8.4 

12.14 

55.61 

8.4 

26.99 

60.57 

8.4 

28.35 

3.33 

8.5 

13.80 

9.16 

9.4 

74.16 

24.11 

9.4 

11.98 

55.99 

9.4 

26.92 

60.80 

9.4 

28.30 

3.71 

9.5 

13.75 

9.44 

10.4 

73.42 

24.29 

10.4 

11.80 

56.37 

10.4 

26.87 

61.04 

10.4 

28.24 

4.10 

10.5 

13.72 

9.71 

11.4 

72.72 

24.47 

11.4 

11.62 

56.71 

11.4 

26.80 

61.29 

11.4 

28.17 

4.48 

11.5 

13.68 

9.98 

12.4 

72.04 

24.67 

12.4 

11.42 

57.06 

12.4 

26.76 

61.54 

12.4 

28.09 

4.82 

12.5 

13.65 

10.26 

13.4 

71.35 

24.88 

13.4 

11.22 

57.39 

13.4 

26.71 

61.81 

13.4 

28.01 

5.18 

13.5 

13.63 

10.54 

14.4 

70.63 

25.11 

14.4 

11.01 

57.67 

14.4 

26.66 

62.08 

14.4 

27.92 

5.53 

14.5 

13.62 

10.82 

15.4 

69.89 

25.34 

15.4 

10.77 

57.97 

15.4 

26.59 

62.36 

15.4 

27.83 

5.85 

15.5 

13.58 

11.13 

16.4 

69.08 

25.56 

16.4 

10.57 

58.25 

16.4 

26.53 

62.64 

16.4 

27.74 

6.14 

16.4 

13.53 

1L45 

17.4 

68.22 

25.78 

17.4 

10.36 

58.51 

17.4 

26.44 

62.93 

17.4 

27.65 

6.42 

17.4 

13.48 

11.77 

18.4 

67.27 

26.01 

18.4 

10.16 

58.77 

18.4 

26.35 

63.21 

18.4 

27.57 

6.70 

18.4 

13.42 

12.09 

19.4 

66.26 

26.20 

19.4 

9.97 

59.04 

19.4 

26.26 

63.48 

19.4 

27.48 

7.00 

19.4 

13.33 

12.41 

20.4 

65.23 

26.38 

20.4 

9.78 

59.32 

20.4 

26.14 

63.72 

20.4 

27.42 

7.32 

20.4 

13.24 

12.71 

21.3 

64.18 

26.53 

21.4 

9.61 

59.63 

21.4 

26.03 

63.94 

21.4 

27.35 

7.64 

21.4 

13.14 

12.98 

22.3 

63.16 

26.67 

22.4 

9.43 

59.94 

22.4 

25.92 

64.14 

22.4 

27.28 

7.97 

22.4 

13.05 

13.25 

23.3 

62.20 

26.78 

23.4 

9.23 

60.27 

23.4 

25.82 

64.32 

23.4 

27.20 

8.34 

23.4 

12.95 

13.48 

24.3 

61.30 

26.88 

24.4 

9.01 

60.60 

24.4 

25.73 

64.50 

24.4 

27.12 

8.69 

24.4 

12.87 

13.69 

25.3 

60.48 

26.99 

25.4 

8.78 

60.92 

25.4 

25.65 

64.67 

25.4 

27.02 

9.03 

25.4 

12.81 

18.92 

26.3 

59.70 

27.12 

26.4 

8.53 

61.23 

26.4 

25.59 

64.86 

26.4 

26.92 

9.37 

26.4 

12.76 

14.14 

27.3  '  58.91 

27.26 

27.4 

8.26 

61.49 

27.4 

25.52 

65.06 

27.4 

26.80 

9.67 

27.4 

12.69 

14.37 

28.3    58.09 

27.40 

28.4 

7.99 

61.72 

28.4 

25.44 

65.28 

28.4 

26.70 

9.95 

28.4 

12.63 

14.64 

29.3 

57.18 

27.57 

29.4 

7.74 

61.95 

29.4 

25.35 

65.50 

29.4 

26.58 

10.20 

29.4 

12.56 

14.92 

30.3 

56.19 

27.71 

30.4 

7.49 

62.15 

30.4 

25.25 

65.74 

30.4 

26.47 

10.44 

30.4 

12.47 

15.20 

31.3 

55.13 

1 

27.86 

31.4 

7.25 

62.36 

31.4 

25.14 

65.99 

31.4 

26.36 

10.68 

31.4 

12.37 

15.49 

51.64       +1 

)1.63 

12.: 

29      -12.25 

6.93       +6.86 

6.10       - 

6.02 

8.19       +8.13 

S^    14"   48-.311 

^ 

9»     6*.085 

^  25"  12-.930 

9*   36"  'i 

J4-.003 

10*  20"  57-.259 

+88** 

53'     ] 

Ll".43 

-85*» 

19'    A 

12".77 

+81^ 

41'    I 

>7".18 

-80*^ 

33'    I 

)0".61 

+82^ 

59'    1 

2".27 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Tf  Ootantis. 

Bxidleyien. 

xO<itaiitli. 

89H.Oamelop.M9. 

K  Ootaatii. 

Mag.  6.3 

Mag.  6.3 

Mag.  6.4 

Mag.  6.3 

Mag.  6.6 

Wnh. 

RtRht 

nM*iL 

Wash. 

Right 

T)m»1I. 

Wash. 

Right 

nfw»iL 

Wash. 

R^t 

Dm^IL 

Wash. 

Right 

Deoli- 
nartion. 

Mean 
Tim«. 

Asmn- 
8km. 

nation. 

Mwn 
Time. 

8ion. 

DAtiOIL 

Mean 
Time. 

Ascen- 
sion. 

natkm. 

Mean 
Time. 

As(ien- 
sion. 

nation. 

Mean 

Time. 

Ascen- 
sion. 

h  m 

•        / 

h  m 

•      / 

h  m 

•    / 

h  m 

•    t 

h  m 

•     / 

Mur. 

11    0 

-84  8 

Mar. 

1215 

+88  9 

Mar. 

12  46 

-84  40 

Mar. 

12  48 

+83  51 

§§ 

Blar. 

13  27 

-8621 

0.5 

8 

4.11 

37.29 

0.6 

8 

16.24 

38.26 

0.6 

11.22 

3.37 

0.6 

8 

43.66 

WW 

48.63 

0.6 

8 

16.63 

22.02 

1.5 

4.09 

37.68 

1.6 

16.63 

38.54 

1.6 

11.32 

3.75 

1.6 

43.80 

48.87 

1.6 

16.81 

22.37 

2.5 

4.07 

38.06 

2.6 

17.00 

38.84 

2.6 

11.41 

4.11 

2.6 

43.94 

49.14 

2.6 

16.96 

22.70 

3.6 

4.05 

38.42 

3.6 

17.31 

39.15 

3.6 

11.61 

4.46 

3.6 

44.07 

49.42 

3.6 

17.10 

23.01 

4.5 

4.03 

38.78 

4.6 

17.57 

39.48 

4.6 

11.61 

4.78 

4.6 

44.18 

49.74 

4.6 

17.28 

23.31 

5.5 

4.04 

39.14 

5.6 

17.77 

39.81 

5.6 

11.76 

6.11 

5.6 

44.27 

50.05 

6.6 

17.46 

23.59 

6.5 

4.06 

39.51 

6.6 

17.92 

40.13 

6.6 

11.87 

6.44 

6.6 

44.34 

50.36 

6.6 

17.66 

23.87 

7.5 

4.06 

39.90 

7.6 

18.04 

40.45 

7.6 

12.00 

6.78 

7.6 

44.40 

60.66 

7.6 

17.86 

24.19 

8.5 

4.07 

40.31 

8.6 

18.13 

40.75 

8.6 

12.14 

6.15 

8.6 

44.46 

60.94 

8.6 

18.08 

24.51 

9.5 

4.08 

40.73 

9.5 

18.25 

41.03 

9.6 

12.29 

6.52 

9.6 

44.54 

51.22 

9.6 

18.28 

24.86 

10.5 

4.07 

41.16 

10.5 

18.37 

41.32 

10.6 

12.42 

6.92 

10.6 

44.62 

61.49 

10.6 

18.48 

26.21 

11.5 

4.04 

41.59 

11.5 

18.50 

41.5^ 

11.6 

12.63 

7.33 

11.6 

44.69 

61.75 

11.6 

18*67 

25.58 

12.5 

4.01 

42.01 

12.5 

18.68 

41.85 

12.6 

12.62 

7.72 

12.6 

44.78 

52.02 

12.6 

18.83 

26.96 

13.5 

3.96 

42.40 

13.5 

18.85 

42.13 

13.6 

12.71 

8.14 

13.6 

44.86 

62.29 

13.6 

18.98 

26.34 

14.5 

3.90 

42.79 

14.5 

19.04 

42.42 

14.6 

12.77 

8.54 

14.6 

44.95 

62.56 

14.6 

19.13 

26.73 

15.5 

3.84 

43.18 

15.5 

19.23 

42.73 

16.6 

12.83 

8.93 

16.6 

46.06 

62.83 

16.6 

19.26 

27.09 

16.5 

3.77 

43.55 

16.5 

19.40 

43.05 

16.5 

12.89 

9.30 

16.6 

45.13 

53.14 

16.6 

19.36 

27.47 

17.5 

3.71 

43.89 

17.5 

19.54 

43.38 

17.5 

12.93 

9.66 

17.5 

45.10 

63.46 

17.6 

19.46 

27.80 

18.5 

3.65 

44.25 

18.5 

19.64 

43.71 

18.5 

12.98 

10.01 

18.5 

45.25 

58.78 

18.6, 

19.67 

28.13 

19.5 

3.60 

44.60 

19.5 

19.68 

44.06 

19.5 

13.04 

10.35 

19.5 

46.30 

64.12 

19.6 

19.70 

28.46 

20.5 

3.55 

44.95 

20.5 

19.67 

44.43 

20.5 

13.12 

10.70 

20.5 

46.32 

64.46 

20.6 

19;84 

28.78 

21.5 

3.52 

45.30 

21.5 

19.61 

44.76 

21.6 

13.21 

11.06 

21.5 

46.33 

54.81 

21.6 

19.99 

29.10 

22.5 

3.49 

46.70 

22.5 

19.52 

45.08 

22.5 

13.31 

11.43 

22.5 

46.34 

65.13 

22.6 

20.14 

29.46 

23.5 

3.46 

46.11 

23.5 

19.42 

45.37 

23.5 

13.41 

11.88 

23.6 

46.34 

55.43 

23.6 

20.31 

29.83 

24.5 

3.41 

46.53 

24.5 

19.34 

46.65 

24.5 

13.49 

12.24 

24.5 

46.35 

65.71 

24.6 

20.47 

30.24 

25.5 

3.35 

46.96 

25.5 

19.29 

46.92 

26.5 

13.66 

12.68 

26.5 

45.36 

66.97 

25.6 

20.62 

30.66 

26.4 

3.26 

47.37 

26.5 

19.30 

46.19 

26.6 

13.62 

13.10 

26.5 

45.40 

56.24 

26.6 

20.73 

31.07 

27.4 

3.16 

47.76 

27.5 

19.33 

46.46 

27.5 

13.64 

13.54 

27.5 

46.45 

66.60 

27.5 

20.82 

31.49 

28,4 

3.06 

48.14 

28.5 

19.37 

46.76 

28.5 

13.66 

13.94 

28.6 

46.49 

66.78 

28.6 

20.88 

31.89 

29.4 

2.03 

48.48 

29.5 

19.39 

47.08 

29.5 

13.66 

14.33 

29.6 

45.53 

57.08 

29.6 

20.94 

32.26 

30.4 

2.82 

48.80 

30.5 

19.38 

47.41 

30.5 

13.66 

14.68 

30.5 

46.55 

67.41 

30.6 

21.00 

32.63 

31.4 

2.72 

49.12 

31.5 

19.32 

47.76 

31.5 

13.66 

16.04 

31.6 

45.56 

57.77 

31.5 

21.06 

32.98 

9.80        -9.75 

31.18      +31.16 

10.76     -] 

L0.72 

9.36       +9.30 

12.36     -12.31 

10*    fm   56-.642 

12i»   14«  28-.053 

12»»  46« 

1M83 

12»»  48«  29-.976 

I311  27"    5-.614 

-84« 

8'    S 

a".24 

+88* 

9'    ( 

i6".03 

-84*' 

40' 

2".72 

+83« 

52'    ] 

L0".05 

-85** 

21'    2 
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CmCUMPOLAK  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


6  Vntt  MlnoilB. 

AfOotaatU. 

A.  Un0  MInozls. 

(ro«tentU. 

76I>niooiiia. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Wash. 

Maao 

Time. 

Right 
Asosn- 

Decli- 
naUon. 

l¥ash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

DecsU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aioen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

lion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoeo- 

sion. 

Decli- 
nation. 

h  m 

•     / 

h  m 

•    / 

h  m 

•    » 

h  m 

•     / 

h  m 

•     f 

Har. 

17  69 

+86  36 

Mar. 

18    5 

-87  39 

Mar. 

19    2 

+89  0 

Mar. 

19  25 

-8913 

Mar. 

20  48 

+8213 

0.8 

s 
4.30 

27.09 

0.8 

s 
40.97 

40.72 

0.9 

s 
28.58 

38.16 

0.9 

s 
58.36 

24.24 

0.9 

8 

82.48 

8.58 

1.8 

4.63 

26.95 

1.8 

41.61 

40.67 

1.9 

29.49 

37.93 

1.9 

60.04 

24.05 

1.9 

32.64 

8.26 

2.8 

4.99 

26.77 

2.8 

42.21 

40.60 

2.8 

30.51 

37.72 

2.9 

61.61 

23.86 

2.9 

32.62 

7.94 

3.8 

5.36 

26.64 

3.8 

42.78 

40.52 

3.8 

31.62 

37.52 

3.9 

63.11 

23.66 

3.9 

32.70 

7.62 

4.8 

6.75 

26.54 

4.8 

43.84 

40.43 

4.8 

32.79 

37.33 

4.9 

64.63 

23.45 

4.9 

32.79 

7.32 

5.8 

6.13 

26.48 

5.8 

43.90 

40.32 

5.8 

33.98 

37.18 

5.9 

66.95 

23.23 

5.9 

32.89 

7.05 

6.8 

6.51 

26.42 

6.8 

44.50 

40.20 

6.8 

35.17 

37.04 

6.9 

67.41 

23.01 

6.9 

33.00 

6.80 

7.8 

6.88 

26.38 

7.8 

45.12 

40.08 

7.8 

36.32 

36.90 

7.9 

68.94 

22.76 

7.9 

33.11 

6.58 

8.8 

7.21 

26.36 

8.8 

45.77 

39.96 

8.8 

37.42 

36.78 

8.8 

70.67 

22.52 

8.9 

33.22 

6.35 

0.8 

7.56 

26.33 

9.8 

46.45 

39.85 

9.8 

38.47 

36.67 

9.8 

72.29 

22.29 

9.9 

33.32 

6.13 

10.8 

7.88 

26.30 

10.8 

47.14 

39.77 

10.8 

39.49 

36.55 

10.8 

74.09 

22.06 

10.9 

33.42 

5.91 

11.8 

8.20 

26.26 

11.8 

47.84 

39.72 

11.8 

40.48 

36.43 

11.8 

75.94 

21.85 

11.9 

33.52 

6.69 

12.8 

8.54 

26.21 

12.8 

48.54 

39.69 

12.8 

41.48 

36.31 

12.8 

77.82 

21.66 

12.9 

33.62 

6.46 

13.8 

8.87 

26.15 

13.8 

49.22 

39.66 

13.8 

42.50 

36.18 

13.8 

79.70 

21.50 

13.9 

33.72 

6.22 

14.8 

9.21 

26.09 

14.8 

49.88 

39.65 

14.8 

43.56 

36.04 

14.8 

81.55 

21.35 

14.9 

33.81 

4.97 

15.8 

9.58 

26.02 

15.8 

50.53 

39.65 

15.8 

44.66 

35.90 

15.8 

83.36 

21.20 

15.9 

83.91 

4.71 

16.8 

9.96 

26.95 

16.8 

61.15 

39.65 

16.8 

45.83 

35.75 

16.8 

85.12 

21.07 

16.9 

34.02 

4.45 

17.8 

10.34 

25.90 

17.8 

51.75 

39.65 

17.8 

47.07 

35.62 

17.8 

86.79 

20.95 

17.9 

34.14 

4.19 

18.8 

10.76 

26.90 

18.8 

52.33 

39.63 

18.8 

48.35 

35.51 

18.8 

88.40 

20.82 

18.9 

34.26 

3.95 

10.8 

11.14 

25.90 

19.8 

52.91 

39.59 

19.8 

49.67 

35.43 

19.8 

89.98 

20.67 

19.9 

34.39 

3.73 

20.8 

11.52 

26.95 

20.8 

53.50 

39.55 

20.8 

50.99 

35.38 

20.8 

91.58 

20.49 

20.9 

34.53 

8.53 

21.8 

11.90 

26.02 

21.8 

54.12 

39.49 

21.8 

52.28 

35.32 

21.8 

93.23 

20.31 

21.9 

34.68 

3.36 

22.7 

12.25 

26.08 

22.8 

54.77 

39.43 

22.8 

53.50 

35.31 

22.8 

94.98 

20.12 

22.9 

34.81 

3.21 

23.7 

12.69 

26.15 

23.8 

55.47 

39.39 

23.8 

54.64 

35.29 

23.8 

96.84 

19.95 

23.9 

34.95 

3.07 

24.7 

12.90 

26.21 

24.7 

56.20 

39.37 

24.8 

55.70 

35.27 

24.8 

98.84 

19.78 

24.9 

35.08 

2.94 

25.7 

13.2fl 

26.26 

25.7 

56.94 

39.37 

25.8 

56.72 

35.24 

25.8 

100.91 

19.64 

25.9 

36.20 

2.80 

26.7 

13.62 

26.26 

26.7 

57.67 

89.42 

26.8 

57.73 

35.19 

26.8 

103.02 

19.52 

26.9 

35.32 

2.63 

27.7 

13.84 

26.28 

27.7 

58.38 

39.48 

27.8 

58.77 

35.13 

27.8 

105.09 

19.42 

27.9 

36.43 

2.46 

28.7 

14.18 

26.29 

28.7 

59.04 

39.55 

28.8 

59.87 

35.07 

28.8 

107.07 

19.36 

28.9 

35.55 

2.28 

29.7 

14.54 

26.31 

29.7 

59.66 

39.61 

29.8 

61.08 

35.00 

29.8 

108.93 

19.29 

29.8 

35.68 

2.08 

30.7 

14.^ 

26.35 

30.7 

60.25 

89.65 

80.8 

62.38 

34.94 

30.8 

110.70 

19.22 

30.8 

35.82 

1.88 

31.7 

16.31 

26.43 

31.7 

60.82 

39.70 

31.8 

63.73 

34.92 

31.8 

112.39 

19.14 

31.8 

35.96 

1.70 

16.90       +16.87 

24.50      -24.48 

57.88      +57.87 

73.70     -73.69 

7.39      +7.32 

m    59*   20- .805 

l^     5»  36M63 

m     3»  51«.560 

19h  26-     7M89 

20»»  48«  44-.660 

+86^ 

36'    1 

>1".19  1 

-87*^ 

39'    I 

»2".21 

+89*» 

0'    I 

^6".70 

-89^ 

13'    2 

15".99  1 

+82<> 

13'    1 

6  ".38 
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4aH.  O^ImL 

Mig.4.5 

a  UmB  Mlnoiis. 

(PolarU,) 
Mag.  2.1 

4  O.  0«tMltls. 

Mag.  5.6 

QfoOMbridf e  760. 

Blag.  6.7 

Mag.  6.4 

Waafa. 
Mtan 
Time. 

SSL 

DecU- 
tatkm. 

Waah. 
Vflan 
Time. 

B%ht 

Aeoeo- 

skm. 

DecU- 

Wash. 

Mean 
Time. 

B%ht 

AaoM»- 

8km. 

Dedi- 
tiatloa. 

Wash. 

Mean 
Time. 

Bickt 

Aneo- 

sieii. 

Deoll- 

Wash. 

Mean 
Time. 

Bickt 

AeoM»- 

sieii. 

Dedi- 

k  a 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

k  m 

•    / 

Apr. 

056 

+85  48 

Ajtf. 

128 

+88  51 

Apr. 

141 

-8511 
ft 

Apr. 

4   9 

+85  2C 

Apr. 

534 

+86  9 

0.0 

43.21 

37.69 

0.0 

38.78 

40.23 

0.0 

53.84 

32.80 

0.2 

s 
42.06 

24.9<^ 

0.2 

68.63 

52.24 

1.0 

43.20 

37.35 

1.0 

38.57 

39.89 

1.0 

53.75 

32.47 

1.1 

41.84 

24.77 

1.2 

68.37 

62.14 

2.0 

43.22 

37.00 

2.0 

38.46 

39.52 

2.0 

53.66 

32.13 

2.1 

41.64 

24.64 

2.2 

68.11 

62X)0 

3.0 

43.26 

36.65 

3.0 

38.44 

39.17 

3.0 

53.55 

31.80 

3.1 

41.45 

24.26 

8.2 

67.87 

61.85 

4.0 

43.31 

36.31 

4.0 

38.47 

38.83 

4.0 

53.44 

31.45 

4.1 

41.29 

23.99 

4.2 

57.64 

51.68 

5.0 

43.38 

36.00 

5.0 

38.56 

38.52 

5.0 

53.34 

31.09 

6.1 

41.14 

23.74 

6.2 

57.44 

61.60 

6.9 

43.45 

35.71 

6.0 

38.66 

38.23 

6.0 

53.24 

30.71 

6.1 

41.00 

23.60 

6.2 

67.26 

61.36 

6.9 

43.52 

35.43 

7.0 

38.75 

37.93 

7.0 

53.15 

30.31 

7.1 

40.87 

23.27 

7.2 

67.07 

51.20 

7.9 

43.58 

35.15 

8.0 

38.80 

37.64 

8.0 

53.07 

29.89 

8.1 

40.74 

23.05 

8.2 

66.89 

61.06 

8.9 

43.63 

34.87 

9.0 

38.83 

37.36 

9.0 

53.02 

29.48 

9.1 

40.61 

22.83 

9.2 

66.74 

60.92 

9.9 

43.68 

34.60 

10.0 

38.83 

37.07 

10.0 

52.98 

29.07 

10.1 

40.45 

22.62 

10.2 

66.62 

60.79 

10.9 

43.71 

34.30 

11.0 

38.80 

36.79 

11.0 

52.96 

28.69 

11.1 

40.31 

22.42 

11.2 

56.32 

60.67 

11.9 

43.75 

34.00 

12.0 

38.76 

36.48 

12.0 

52.95 

28.29 

12.1 

40.14 

22.23 

12.2 

56.11 

60.65 

12.9 

43.78 

33.71 

13.0 

38.73 

36.16 

13.0 

52.93 

27.91 

13.1 

39.97 

21.99 

13.2 

66.89 

60.42 

13.9 

43.82 

33.39 

13.9 

38.73 

35.86 

14.0 

52.92 

27.54 

14.1 

39.81 

21.74 

14.2 

66.66 

60.28 

14.9 

43.87 

33.07 

14.9 

38.79 

35.53 

15.0 

52.89 

27.21 

16.1 

39.64 

21.48 

16.2 

56.43 

60.10 

15.9 

43.96 

32.72 

15.9 

38.92 

35.18 

16.0 

52.86 

26.86 

16.1 

39.49 

21.18 

16.2 

56.21 

49.89 

16.9 

44.06 

32.38 

16.9 

39.15 

34.85 

17.0    52.83 

26.52 

17.1 

39.36 

20.89 

17.2 

56.01 

49.68 

17.9 

44.20 

32.09 

17.9 

39.47 

34.50 

17.9 

52.77 

26.18 

18.1 

39.26 

20.66 

18.2 

64.82 

49.44 

18.9 

44.34 

31.80 

18.9 

39.87 

34.18 

18.9 

52.72 

25.81 

19.1 

39.16 

20.26 

19.2 

54.65 

49.19 

19.9    44.51 

31.52 

19.9 

40.29 

33.90 

19.9 

62.67 

25.43 

20.1 

39.10 

19.96 

20.2 

54.50 

48.96 

20.9   44.67 

1 

31.27 

20.9 

40.72 

33.62 

20.9  1  52.63 

25.02 

21.1 

39.04 

19.68 

21.2 

54.38 

48.72 

21.9   44.82 

31.03 

21.9 

41.09 

33.35 

21.9 

52.61 

24.58 

22.1 

38.98 

19.44 

22.1 

54.26 

48.52 

22.9   44.93 

30.80 

22.9 

41.41 

33.11 

22.9 

52.60 

24.17 

23.1 

38.93 

19.21 

23.1 

54.14 

48.34 

23.9   45.04 

30.59 

23.9 

41.66 

32.88 

23.9 

52.63 

23.74 

24.1 

38.84 

18.98 

24.1 

64.01 

48.16 

24.9   45.15 

30.35 

24.9 

41.86 

32.60 

24.9 

52.68 

23.32 

25.1 

38.76 

18.73 

26.1 

63.86 

48.00 

25.9   45.24 

30.08 

25.9 

42.05 

32.32 

25.9 

52.72 

22.95 

26.1 

38.65 

18.48 

26.1 

63.67 

47.82 

26.9   45.34 

1 

29.79 

26.9 

42.28 

32.00 

26.9 

52.77 

22.58 

27.1 

38.53 

18.22 

27.1 

53.49 

47.60 

1 
27.9  i  45.47 

29.49 

27.9 

42.59 

31.70 

27.9 

52.81 

22.24 

28.1 

38.42 

17.91 

28.1 

63.30 

47.38 

28.9 

45.61 

29.19 

28.9 

42.99 

31.38 

28.9 

52.83 

21.91 

29.1 

38.32 

17.61 

29.1 

53.12 

47.13 

29.9   45.79 

28.91 

29.9 

43.48 

31.07 

29.9 

52.83 

21.56 

30.1 

38.24 

17.26 

30.1 

52.97 

46.84 

39.9   45.97 

28.63 

30.9 

44.03 

30.76 

30.9 

52.84 

21.22 

31.1 

38.19 

16.93 

31.1 

62.81 

46.54 

13.68      +13.65 

50.25      +50.24 

11.93'     -11.89 

12.31      +12.27 

11.86     +11.82 

0^   57»     1-.657 

Ih  29»  44".254 

Ih   42-1     6..102 

4h     9»  44S952 

5^  34»  54».014 

+85« 

48'     5 

^".87 

+88^ 

bV    2 

I5".03  1 

-85<» 

ir   2 

»".58  1 

+85** 

20' 

r'.04  1 

+85** 

9'    2 

8  ".07 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPEE  TRANSIT  AT  WASHINGTON. 


C  Ohamwleontts. 

30  H«  Camelop. 

Mafj.  7.0 

Mag.  5.4                   Mag.  4.6 

Mag.  5.2 

' 

Mag.  5.3 

Wash. 

Right 

T)m»1{. 

Wash. 

Right 

DecU. 
nation. 

Wash. 

Right 

T>M»II. 

Wash. 

Right 

T)«v*'i. 

Wash. 

Right 

Decli- 
nation. 

Mean 
TlsM. 

Asceo- 

Datloii. 

Mean 
Time. 

Asoan- 
sion. 

Hean 
Time. 

Ascen- 
sion. 

nation. 

Mean 
Time. 

Ascen- 
sion. 

nation. 

Mean 
Time. 

Ascen- 
sion. 

h  m 

•     / 

h  m 

•    / 

h  m 

•     t 

h  m 

•     / 

h  m 

•     / 

Apr. 

815 

+88  53 

Apr. 

9    8 

-85  20 

If 

Apr. 

9  25 

+8142 

Apr. 

9  36 

-80  34 

Apr. 

19  21 

+8259 

mm 

0.3 

55.13 

27.86 

0.4 

67.25 

2.36 

0.4 

25.14 

6.99 

0.4 

s 
26.36 

10.68 

0.4 

s 
12.37 

WW 

16.49 

1.3 

53.98 

28.00 

1.4 

67.03 

2.58 

1.4 

25.00 

6.21 

1.4 

26.27 

10.92 

1.4 

12.25 

15.78 

2.3 

52.82 

28.09 

2.4 

66.82 

2.82 

2.4 

24.86 

6.41 

2.4 

26.18 

11.18 

2.4 

12.12 

16.05 

3.3 

51.65 

28.15 

3.4 

66.62 

3.07 

3.4 

24.73 

6.59 

3.4 

26.08 

11.45 

3.4 

11.98 

16.29 

4.3 

50.62 

28.21 

4.3 

66.39 

3.33 

4.4 

24.59 

6.74 

4.4 

25.99 

11.73 

4.4 

11.84 

16.51 

5.3 

49.44 

28.27 

5.3 

66.16 

3.58 

5.4 

24.44 

6.88 

5.4 

25.90 

12.02 

5.4 

11.72 

16.71 

6.3 

48.41 

28.30 

6.3 

65.92 

3.85 

6.4 

24.35 

7.01 

6.4 

25.80 

12.31 

6.4 

11.61 

16.91 

7.3 

47.42 

28.35 

7.3 

65.67 

4.11 

7.4 

24.25 

7.14 

7.4 

25.69 

12.59 

7.4 

11.49 

17.09 

8.3 

46.47 

28.39 

8.3 

66.40 

4.34 

8.3 

24.14 

7.27 

8.4 

25.58 

12.86 

8.4 

11.38 

17J28 

9.3 

45.53 

28.46 

9.3 

65.13 

4.56 

9.3 

24.04 

7.41 

9.4 

25.45 

13.11 

9.4 

11.28 

17.47 

10.3 

44.59 

28.52 

10.3 

64.85 

4.76 

10.3 

23.94 

7.55 

10.4 

25.33 

13.34 

10.4 

11.18 

17.68 

11.3 

43.63 

28.59 

11.3 

64.56 

4.96 

11.3 

23.83 

7.71 

11.3 

25.20 

13.57 

11.4 

11.08 

17.90 

12.3 

42.63 

28.65 

12.3 

64.29 

5.11 

12.3 

23.72 

7.88 

12.3 

25.08 

13.76 

12.4 

10.97 

18.12 

13.3 

41.58 

28.73 

13.3 

64.00 

5.27 

13.3 

23.59 

8.05 

13.3 

24.96 

13.96 

13.4 

10.85 

18.33 

14.3 

40.47 

28.81 

14.3 

63.74 

5.43 

14.3 

23.46 

8.20 

14.3 

24.83 

14.16 

14.4 

10.72 

18.56 

15.3 

39.30 

28.85 

15.3 

63.50 

5.56 

15.3 

23.32 

8.36 

15.3 

24.72 

14.34 

15.4 

10.57 

18.78 

16.3 

38.10 

28.87 

16.3 

63.25 

5.73 

16.3 

23.16 

8.48 

16.3 

24.61 

14.62 

16.4 

10.42 

18.98 

17.3 

36.88 

28.88 

17.3 

63.02 

5.91 

17.3 

23.02 

8.58 

17.3 

24.50 

14.72 

17.4 

10.25 

19.17 

18.3 

35.70 

28.84 

18.3 

62.78 

6.09 

18.3 

22.87 

8.66 

18.3 

24.40 

14.95 

18.4 

10.10 

19.32 

19.3 

34.57 

28.80 

19.3 

62.54 

6.30 

19.8 

22.72 

8.72 

19.3 

24.29 

15.18 

19.4 

9.94 

19.46 

20.3 

33.53 

28.74 

20.3 

62.28 

6.51 

20.3 

22.59 

8.77 

20.3 

24.18 

15.41 

20.4 

9.79 

19.57 

21.3 

32.58 

28.69 

21.3 

62.00 

6.71 

21.3 

22.48 

8.81 

21.3 

24.06 

15.64 

21.4 

9.65 

19.66 

22.3    31.68 

28.62 

22.3 

61.71 

6.90 

22.3 

22.36 

8.86 

22.3 

23.93 

16.87 

22.3 

9.52 

19.76 

23.3    30.80 

28.60 

23.3 

61.40 

7.05 

23.3 

22.26 

8.91 

23.3 

23.80 

16.06 

23.3 

9.41 

19.88 

24.3   29.92 

28.58 

24.3 

61.09 

7.18 

24.3 

22.16 

8.99 

24.3 

23.65 

16.21 

24.3 

9.30 

2p.01 

25.3    28.98 

28.58 

25.3 

60.78 

7.27 

25.3 

22.05 

9.08 

25.3 

23.62 

16.35 

25.3 

9.18 

20.16 

26.2    27.97 

28.58 

26.3 

60.49 

7.36 

26.3 

21.91 

9.16 

26.3 

23.37 

16.48 

26.3 

9.05 

20.32 

27.2 

26.87 

28.57 

27.3 

60.21 

7.44 

27.3 

21.78 

9.26 

27.3 

23.24 

16.58 

27.3 

8.90 

20.49 

28.2 

25.71 

28.54 

28.3 

59.94 

7.52 

28.3 

21.63 

9.34 

28.3 

23.11 

16.68 

28.3 

8.73 

20.65 

29.2 

24.52 

28.50 

29.3 

59.70 

7.61 

29.3 

21.47 

9.40 

29.3 

23.01 

16.81 

29.3 

8.56 

20.79 

30.2 

23.33 

28.40 

30.3 

59.45 

7.72 

30.3 

21.31 

9.44 

30.3 

22.89 

16.93 

30.3 

8.37 

20.91 

31.2 

22.18 

28.30 

81.3    59.21 

7.84 

31.3 

21.16 

9.45 

31.3 

22.78 

17.09 

31.3 

8.18 

21.01 

51.68       +51.67 

12.30      -] 

L2.25 

6.93       -f 

-6.86 

6.10       -6.02 

8. 

19      +8.13 

9"    14«  48-.311 

gh     9m 

6-.085 

^  25»  ] 

L2-.930 

9^   36«  24«.003 

10^ 

20"  57-. 259 

+88^ 

53'     ] 

a".43 

-85*' 

19'    i 

12".77 

+81*^ 

41'    X 

)7".18 

-80<» 

33'    I 

)0".61 

+82<' 

59'    1 

2  ".27 
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CIRCDMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


7  Ootantis. 
Mag.  6.3 

Bnulley  1678. 
Mag.  6.3 

t  Ootantis. 
Mag.  5.4 

82  H.  Camelop.  uq. 
Mag.  5.3 

K  Ootantis. 
Mag.  5.6 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

•     / 

h  m 

•     1 

h  m 

•     / 

h  m 

•     / 

h  m 

•     t 

May 

10  59 

-84  8 

May 

12  14 

+88  9 

May 

1246 

-84  40 

May 

12  48 

+83  52 

May 

13  27 

-8521 

If 

1.4 

8 

58.81 

58.54 

1.4 

70.09 

56.34 

1.4 

s 
12.92 

26.28 

1.4 

s 
43.76 

6.99 

1.5 

s 
21.88 

44.28 

2.3 

58.69 

58.81 

2.4    69.56 

56.55 

2.4 

12.87 

26.60 

2.4 

43.62 

7.23 

2.5 

21.87 

44.64 

3.3 

58.53 

59.07 

3.4 

69.03 

56.73 

3.4 

12.82 

26.95 

3.4 

43.49 

7.48 

3.4 

21.87 

45.00 

4.3 

58.38 

59.34 

4.4 

68.51 

56.92 

4.4 

12.76 

27.30 

4.4 

43.35 

7.71 

4.4 

21.86 

45.36 

5.3 

58.21 

59.59 

6.4 

68.03 

57.10 

5.4 

12.68 

27.65 

5.4 

43.24 

7.93 

5.4 

21.82 

45.74 

6.3 

58.03 

59.83 

6.4    67.57 

57.28 

6.4 

12.59 

28  00 

6.4 

43.13 

8.13 

6.4 

21.76 

46.10 

7.3 

57.85 

60.06 

7.4    67.13 

57.44 

7.4 

12.49 

28.34 

7.4 

43.02 

8.34 

7.4 

21.70 

46.47 

8.3 

57.65 

60.29 

8.4 

66.70 

57.62 

8.4 

12.37 

28.68 

8.4 

42.93 

8.57 

8.4 

21.61 

46.83 

9.3 

57.46 

60.48 

9.4 

66.27 

57.82 

9.4 

12.24 

29.00 

9.4 

42.82 

8.80 

9.4 

21.51 

47.18 

10.3 

57.26 

60.67 

10.4 

65.82 

58.03 

10.4 

12.11 

29.30 

10.4 

42.71 

9.04 

10.4 

21.40 

47.50 

11.3 

57.07 

60.84 

11.4 

65.35 

58.22 

11.4 

11.97 

29.59 

11.4 

42.59 

9.28 

11.4 

21.29 

47.81 

12.3 

56.88 

60.99 

12.4 

64.84 

58.43 

12.4 

11.85 

29.86 

12.4 

42.46 

9.54 

12.4 

21.19 

48.11 

13.3 

56.70 

61.14 

13.4 

64.28 

58.64 

13.4 

11.73 

30.12 

13.4 

42.32 

9.80 

13.4 

21.09 

48.38 

14.3 

56.55 

61.31 

14.4 

63.68 

58.85 

14.4 

11.63 

30.37 

14.4 

42.15 

10.04 

14.4 

21.02 

48.67 

15.3 

56.39 

61.49 

15.4 

63.02 

59.03 

15.4 

11.54 

30.63 

15.4 

41.98 

10.28 

15.4 

20.96 

48.97 

16,3 

56.24 

61.69 

16.4 

62.36 

59.17 

16.4 

11.45 

30.94 

16.4 

41.80 

10.47 

16.4 

20.91 

49.28 

17.3 

56.08 

61.90 

17.4 

61.71 

59.29 

17.4 

11.37 

31.24 

17.4 

41.64 

10.63 

17.4 

20.86 

49.60 

18.3 

55.91 

62.12 

18.4  1  61.09 

59.39 

18.4 

11.29 

31.56 

18.4 

41.48 

10.77 

18.4 

20.81 

49.93 

19.3 

55.73 

62.32 

19.4  1  60.50 

59.48 

19.4 

11.17 

31.88 

19.4 

41.34 

10.90 

19.4 

20.73 

50.29 

20.3 

55.53 

62.51 

20.4 

59.97 

59.56 

20.4 

11.04 

32.19 

20.4 

41.20 

11.05 

20.4 

20.62 

50.64 

21.3 

55.31 

62.69 

21.3 

59.46 

59.65 

21.4 

10.89 

32.52 

21.4 

41.05 

11.18 

21.4 

20.50 

51.01 

22.3 

55.09 

62.83 

22.3 

58.97 

59.77 

22.4 

10.72 

32.80 

22.4 

40.92 

11.32 

22.4 

20.36 

51.35 

23.3 

54.87 

62.95 

23.3 

58.48 

59.90 

23.4 

10.55 

33.06 

23.4 

40.80 

11.50 

23.4 

20.20 

51.66 

24.3 

54.67 

63.05 

24.3 

57.94    60.03 

24.4 

10.37 

33.30 

24.4 

40.66 

11.68 

24.4 

20.03 

51.92 

25.3 

54.46 

63.13 

25.3 

57.35  !  60.18 

25.4 

10.22 

33.51 

25.4 

40.49 

11.88 

25.4 

19.87 

52.18 

26.3 

54.28 

63.21 

26.3 

56.71 

60.32 

26.4 

10.07 

33.71 

26.4 

40.32 

12.06 

26.4 

19.74 

52.42 

27.3 

54.10 

63.30 

27.3 

56.03 

60.46 

27.4 

9.93 

33.89 

27.4 

40.13 

12.25 

27.4 

19.63 

52.66 

28.3 

53.93 

63.42 

28.3 

55.32 

60.55 

28.4 

9.80 

34.13 

28.4 

39.94 

12.41 

28.4 

19.52 

52.90 

29.3 

53.77 

63.56 

29.3 

54.61 

60.65 

29.3 

9.68 

34.37 

29.4 

39.74 

12.65 

29.4 

19.42 

53.15 

30.3 

53.60 

63.68 

30.3 

53.89 

60.72 

30.3 

9.56 

34.61 

30.3 

39.55 

12.68 

30.4  1  19.32 

1 

53.42 

31.3 

53.42 

63.80 

31.3 

53.22 

60.78 

31.3 

9.43 

34.85 

31.3 

39.36 

12.79 

31 .41  19.20 

53.69 

32.3    53.23 

63.91 

32.3 

52.55 

60.82 

32.3 

9.30 

35.11 

32.3 

39.17 

12.87 

32.4    19.07 

1 

53.96 

9.81         -9.76 

31.25      +31.24 

10.78     -10.73 

9.36       4 

•9.31 

12.37     -12.33 

10»»    59"   55*. 642 

12»»   14"  28«.053 

W  46«     1M83 

12h  48»  5 

J9«.976 

13'*  27«    5*. 514 

-84^ 

8'   ; 

51".24 

+88** 

9'    ( 

)6".03 

-a*o 

40' 

2".72 

+83*» 

52'    ] 

L0".05 

-85*» 

21'    2 

3".59 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


(^Ootantts. 

Mag.  4.1 

Oroombrldce  9S88. 

Mag.  7.2 

pOotantts. 

Mag.  5.7 

£  TTme  Mlnorls. 

Mag.  4.4 

M  G.  Apodls. 
Mag.  5.9 

Wash. 
Mean 
Time. 

Right 

Asoeii- 

slon. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

^»*-   M^ 

Ri^t 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

h  m 

•     / 

h  m 

•     / 

h  m 

•    t 

h  m 

•    / 

June 

1413 

-8317 

00 

June 

15    4 

+87  33 

June 

15  24 

-8411 

Jnne 

16  54 

+8210 

June 

1715 

-8047 

00 

1.4 

s 
31.85 

31.32 

1.4 

20.24 

20.66 

1.4 

8 

3.08 

WW 

37.68 

1.5 

37.96 

WW 

29.63 

1.5 

8 

59.51 

7.90 

2.4 

31.80 

31.63 

2.4 

19.94 

20.89 

2.4 

3.09 

38.02 

2.5 

37.94 

29.98 

2.5 

59.58 

8.21 

3.4 

31.72 

31.95 

3i4 

19.64 

21.11 

3.4 

3.07 

38.37 

3.5 

37.92 

30.28 

3.5 

59.65 

8.53 

4.4 

31.64 

32.25 

4.4 

19.35 

21.33 

4.4 

3.04 

38.72 

4.5 

37.90 

30.67 

4.5 

59.72 

8.84 

6.4 

31.55 

32.54 

.  5i4 

19.09 

21.56 

5.4 

3.00 

39.06 

5.5 

37.87 

30.85 

5.5 

59.76 

9.16 

6.4 

31.45 

32.83 

6.4 

18.83 

21.80 

6.4 

2.95 

39.37 

6.5 

37.86 

31.15 

6.5 

59.81 

9.48 

7.4 

31.34 

33.08 

.  7.4 

18.57 

22.02 

7.4 

2.89 

39.67 

7.5 

37.84 

31.46 

7.5 

59.84 

9.79 

8.4 

31.23 

33.33 

8.4 

18.28 

22.28 

8.4 

2.82 

39.96 

8.5 

37.82 

31.77 

8.5 

59.86 

10.09 

9.4 

31.13 

33.58 

9.4 

1,7.97 

22.55 

9.4 

2.76 

40.24 

9.5 

37.80 

32.11 

9.5 

59.88 

10.86 

10.4 

31.03 

33.79 

10.4 

17.64 

22.82 

10.4 

2.70 

40.50 

10.5 

37.77 

32.47 

10.5 

59.91 

10.61 

11.4 

30.96 

34.00 

11.4 

17.26 

23.08 

11.4 

2.66 

40.75 

11.5 

37.73 

32.83 

11.5 

59.94 

10.86 

12.4 

30.89 

34.21 

12  A 

16.85 

23.34 

12.4 

2.64 

41.01 

12.5 

37.68 

33.17 

12.5 

59.99 

11.10 

13.4 

30.83 

34.46 

13.4 

16.41 

23.58 

13.4 

2.62 

41.27 

13.5 

37.62 

33.52 

13.5 

60.04 

11.36 

14.4 

30.76 

34.72 

14.4 

16.97 

23.79 

14.4 

2.60 

41.56 

14.5 

37.55 

33.86 

14.5 

60.09 

11.61 

15.4 

30.70 

35.00 

.15.4 

16.53 

23.98 

15.4 

2.58 

41.88 

15.5 

37.49 

34.17 

15.5 

60.15 

11.91 

16.4 

30.62 

35.29 

16.4 

15.11 

24.14 

16.4 

2.55 

42.20 

16.5 

37.42 

34.46 

16.5 

60.21 

12.22 

17.4 

30.50 

35.58 

;17.4 

14.71 

24.28 

]7.4 

2.49 

42.52 

17.5 

37.35 

34.71 

17.5 

60.26 

12.54 

18.4 

30.38 

35.84 

18.4 

14.35 

24.42 

18.4 

2.42 

42.85 

18.5 

37.29 

34.97 

18.5 

60.28 

12.88 

19.4 

30.25 

36.08 

19.4 
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24.58 

19.4 

2.33 

43.16 

19.5 

37.24 

35.23 

19.5 
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13.22 

20.3 

30.13 

36.30 

S».4 

13.65 

24.77 

20.4 

2.22 

43.46 

20.6 

37.19 

35.50 

20.5 

60.31 

13.54 

21.3 

29.99 

36.50 

21.4 

13.29 

24.97 

21.4 

2.11 

43.71 

21.5 

37.14 

35.80 

21.5 

60.30 

13.84 

22.3 

29.85 

36.66 

22.4 

12.90 

25.17 

22.4 

2.01 

43.94 

22.5 

37.08 

36.U 

22.5 

60.30 

14.12 

23.3 

29.73 

36.81 

23.4 

12.48 

25.39 

23.4 

1.91 

44.16 

23.5 

37.02 

36.45 

23.5 

60.29 

14.37 

24.3 

29.62 

36.98 

24.4 

12.03 

26.61 

24.4 

1.82 

44.37 

24.4 

36.94 

36.78 

24.5 

60.29 

14.62 

25.3 

29.53 

37.16 

25.4 

11.54 

25.82 

25.4 

1.75 

44.59 

25.4 

36.86 

37.12 

25.5 

60.30 

14.86 

26.3 

29.44 

37.33 

26.4 

11.04 

26.01 

26.4 

1.68 

44.82 

26.4 

36.77 

37.43 

26.5 

60.31 

15.11 

27.3 

29.33 

37.51 

27.4 

10.54 

26.17 

27.4 

1.61 

45.06 

27.4 

36.68 

37.74 

27.5 

60.33 

15.36 

28.3 

29.22 

37.70 

28.4 

10.05 

26.31 

28.4 

1.53 

45.32 

28.4 

36.59 

38.03 

28.5 

60.34 

15.65 

29.3 

29.11 

37.90 

29.4 

9.57 

26.46 

29.4 

1.45 

45.59 

29.4 

36.49 

38.30 

29.5 

60.86 

15.95 

30.3 

28.99 

38.10 

30.4 

9.10 

26.54 

30.4 

1.35 

45.85 

30.4 

36.39 

38.56 

30.4 

60.36 

16.25 

31.3 

28.85 

38.30 

31.4 

8.65 

26.65 

31.4 

1.24 

46.13 

31.4 

36.30 

38.80 

31.4 

60.37 

16.56 

32.3 

28.71 

38.49 

32.4 

8.22 

26.76 

32.4 

1.12 

46.38 

32.4 

36.22 

39.03 

32.4 

60.36 

16.87 

8.56        -8.50 

23.46     +23.44 

9.1 

39       -9.84 

7.35       +7.28 

6.25      -6.17 

14*    13»   18^.531 

W     4«    0-.607 

15»» 

23»  43».237 

16»»  54"  31-.741 

l?"*  15«  43-.730 

-83** 

17' 

4"^ 

+87** 

33'    5 

54".43 

-84*> 

11'    ] 

L7".84 

+82^ 

10'    % 

»".40 

-80^ 

47' 

2 '.69 
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CIRCUilPOLAR  STAES. 

FOR  THE  UPPER  TRANSIT  AT  WASHIXGTOX 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 
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CIRCUMPOLAK  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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56.01 

5.5 

11.58 

30.55 

5.6 

48.61 

14.57 

6.5 

27.24 

51.87 

6.5 

38.15 

60.24 

6.5 

67.41 

56.33 

6.5 

U.92 

30.83 

6.6 

48.68 

14.89 

7.5 

27.11 

52.20 

7.6 

38.08 

60.52 

7.5 

67.30 

56.67 

7.5 

12.20 

31.12 

7.6 

48.74 

15.20 

8.5 

26.95 

52.52 

8.5 

38.02 

60.79 

8.5 

67.15 

57.03 

8.5 

12.47 

31.38 

8.6 

48.81 

15.57 

9.4 

26.78 

52.88 

9.5 

37.97 

61.05 

9.5 

66.91 

57.40 

9.5 

12.79 

31.63 

9.6 

48.87 

15.95 

10.4 

26.58 

53.22 

10.5 

37.97 

61.29 

10.5 

66.58 

57.77 

10.5 

13.19 

31.88 

10.6 

48.93 

16.34 

U.4 

26.35 

53.56 

U.4 

37.98 

61.54 

11.5 

66.15 

58.14 

U.5 

13.68 

32.14 

11.6 

48.97 

16.74 

12.4 

26.11 

53.88 

12.4 

38.02 

61.82 

12.5 

65.61 

58.50 

12.5 

14.24 

32.40 

12.6 

49.01 

17.14 

13.4 

25.84 

54.16 

13.4 

38.07 

62.12 

13.5 

65.02 

58.84 

13.5 

14.84 

32.68 

13.6 

49.03 

17.52 

14.4 

25.59 

54.42 

14.4 

38.07 

62.44 

14.5 

64.41 

59.15 

14.5 

15.41 

33.00 

14.6 

49.04 

17.89 

15.4 

25.34 

54.66 

15.4 

38.05 

62.76 

15.5 

63.83 

59.43 

15.5 

15.89 

33.31 

15.6 

49.05 

18.23 

16.4 

25.11 

54.88 

16.4 

37.98 

63.U 

16.5 

63.29 

59.73 

16.5 

16.25 

33.63 

16.6 

49.06 

18.55 

17.4 

24.92 

55.12 

17.4 

37.84 

63.44 

17.5 

62.83 

60.00 

17.5 

16.46 

33.98 

17.5 

49.08 

18.87 

18.4 

24.72 

55.38 

18.4 

37.67 

63.74 

18.5 

62.43 

60.32 

18.5 

16.52 

34.30 

18.5 

49.10 

19.18 

19.4 

24.52 

55.66 

19.4 

37.49 

64.02 

19.5 

62.07 

60.64 

19.5 

16.47 

34.60 

19.5 

49.13 

19.52 

20.4 

24.30 

55.95 

20.4 

37.29 

64.29 

20.5 

61.68 

60.98 

20.5 

16.39 

34.89 

20.5 

49.17 

19.88 

21.4 

24.08 

56.27 

21.4 

37.U 

64.53 

21.5 

61.26 

61.32 

21.5 

16.29 

35.17 

21.5 

49.20 

20.28 

22.4 

23.85 

56.59 

22.4 

36.95 

64.76 

22.5 

60.76 

61.67 

22.5 

16.22 

35.43 

22.5 

49.23 

20.65 

23.4 

23.57 

56.89 

23.4 

36.80 

65.00 

23.5 

60.19 

62.01 

23.5 

16.23 

35.68 

23.5 

49.25 

21.05 

24.4 

23.30 

57.18 

24.4 

36.67 

65.24 

24.5 

59.52 

62.35 

24.5 

16.28 

35.94 

24.5 

49.26 

21.45 

25.4 

22.99 

57.45 

25.4 

36.55 

65.49 

25.5 

58.80 

62.68 

25.5 

16.37 

36.21 

25.5 

49.26 

21.85 

26.4 

22.68 

57.70 

26.4 

36.42 

65.76 

26.4 

58.05 

63.00 

26.5 

16.47 

36.49 

26.5 

49.26 

22.22 

27.4 

22.39 

57.95 

27.4 

36.28 

66.05 

27.4 

57.26 

63.30 

27.5 

16.54 

36.79 

27.5 

49.25 

22.60 

28.4 

22.09 

58.18 

28.4 

36.12 

66.33 

28.4 

56.46 

63.60 

28.5 

16.57 

37.10 

28.5 

49.23 

22.96 

29.4 

21.80 

58.40 

29.4 

35.93 

66.62 

29.4 

55.69 

63.88 

29.5 

16.55 

37.44 

29.5 

49.22 

23.29 

30.4 

21.51 

58.60 

30.4 

35.71 

66.92 

30.4 

54.94 

64.16 

30.5 

16.41 

37.76 

30.5 

49.20 

23.63 

31.4 

21.23 

58.80 

31.4 

35.44 

67.22 

31.4 

54.23 

64.42 

31.5 

16.16 

38.09 

31.5 

49.18 

23.96 

32.4 

20.96 

59.02 

32.4 

35.15 

67.51 

32.4 

53.55 

64.69 

32.4 

15.83 

38.41 

32.5 

49.16 

24.29 

16.94      +16.91 

24.57     -24.55 

58.26     +58.25 

74.02     -74.01 

7.39      +7.82 

17*»   59a  20«.805 

18'»     5"  36U63 

\^     3«  51».560 

19^  26«    7M89 

20»»  48»  44-.660 

+86* 

36'    C 

a".19 

-87** 

39'    t 

>2".21 

+89^ 

0'    I 

»".70 

-89* 

13'    2 

;5".99 

+82** 

13'   K 

S".3S 
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APPARENT  PLACES  OF  STABS,  1916. 

CmCUMPOLAR  STARS. 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


X  Octantts. 

Hag.  5.4 

t^Ootanlls. 
Mag.  5.7 

fi  Ootantis. 
Mag.  4.3 

39  H.  Cephei. 
Mag.  5.6 

Mag.  5.1 

Wash. 

Ifmn 

Time. 

Right 

AfKWD- 

sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

Afloen* 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Aaoen- 

AiOO. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rifi^t 

Asoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen* 

sion. 

DmB- 

July 

h  m 
2168 

-83  5 

July 

h  m 
2216 

-86  23 

July 

h  m 
22  37 

-8148 

July 

h  m 
23  27 

+86  50  July 

ff 

h  m 
2S47  -8828 

ft           " 

1.6 
2.6 
8.6 
4.6 

s 
27.49 
27.65 
27.81 
27.97 

57.97 
58.15 
58.33 
58.53 

1.7 
2.6 
3.6 
4.6 

22.65 
22.99 
23.32 
23.63 

15.75 
15.89 
16.04 
16.20 

1.7 
2.7 
3.7 
4.7 

8 

44.35 
44.50 
44.67 
44.81 

49.73 
49.81 
49.92 
50.06 

1.7 
2.7 
3.7 
4.7 

46.62 
46.93 
47.24 
47.55 

35.07 
35.25 
35.40 
35.56 

1.7 
2.7 
3.7 

4.7 

20.06 
20.24 
20.43 
20.60 

32.62 
32.61 
32.62 
32.65 

5.6 
6.6 
7.6 
8.6 

28.11 
28.23 
28.34 
28.45 

58.73 
58.93 
59.12 
59.31 

5.6 
6.6 
7.6 
8.6 

23.91 
24.18 
24.43 
24.67 

16.87 
16.53 
16.70 
16.85 

5.7 
6.7 
7.7 
8.6 

44.96 
45.09 
45.20 
45.31 

50.19 
50.32 
50.46 
50.57 

5.7 
6.7 
7.7 
8.7 

47.88 
48.23 
48.60 
48.98 

35.72 
35.89 
36.07 
36.26 

5.7 
6.7 

7.7 
8.7 

20.77 
20.92 
21.07 
21.21 

32.® 
32.73 
32.78 
32.82 

9.6 
10.6 
11.6 
12.6 

28.57 
28.69 
28.83 
28.97 

59.46 
59.62 
59.76 
59.90 

9.6 
10.6 
11.6 
12.6 

24.90 
25.15 
25.41 
25.70 

16.99 
17.11 
17.22 
17.34 

9.6 

10.6 
11.6 
12.6 

45.42 
45.55 
45.69 
45.83 

50.67 
50.75 
50.84 
50.91 

9.7 
10.7 
11.7 
12.7 

49.38 
49.76 
50.13 
50.48 

36.48 
36.73 
37.00 
37.28 

9.7 
10.7 
11.7 
12.7 

21.35 
21.50 
21.64 
21.80 

32.85 
32.87 
32.88 
32.87 

13.6 
14.6 
15.6 
16.6 

29.12 
29.28 
29.44 
29.58 

60.04 
60.23 
60.45 
60.69 

13.6 
14.6 
15.6 
16.6 

26.02 
26.34 
26.66 
26.97 

17.47 
17.61 
17.79 
17.98 

13.6 
14.6 
15.6 
16.6 

45.98 
46.13 
46.29 
46.44 

51.01 
51.13 
51.27 
51.43 

13.7 
14.7 
15.7 
16.7 

50.78 
51.06 
51.30 
51.55 

37.57 
37.85 
38.11 
38.36 

13.7 
14.7 
15.7 
16.7 

21.99 
22.17 
22.35 
22.54 

32.88 
32.91 
32.94 
33.01 

17.6 
18.6 
19.6 
20.6 

29.72 
29.83 
29.92 
30.00 

60.93 
61.20 
61.44 
61.68 

17.6 
18.6 
19.6 
20.6 

27.25 
27.49 
27.70 
27.90 

18.21 
18.43 
18.67 
18.90 

17.6 
18.6 
19.6 
20.6 

46.58 
46.70 
46.80 
46.90 

51.60 
51.79 
51.99 
52.18 

17.7 
18.7 
19.7 
20.6 

51.82 
52.10 
52.40 
52.72 

38.58 
38.80 
39.03 
39.27 

17.7 
18.7 
19.7 
20.7 

22.71 
22.86 
23.01 
23.14 

33.10 
33.21 
33.34 
33.47 

21.6 
22.6 
23.6 
24.6 

30.07 
30.15 
30.24 
30.33 

61.92 
62.11 
62.31 
62.52 

21.6 
22.6 
23.6 
24.6 

28.07 
28.25 

28.45 
28.65 

19.10 
19.30 
19.49 
19.67 

21.6 
22.6 
23.6 
24.6 

46.99 
47.09 
47.18 
47.29 

52.36 
52.53 
52.69 
52.83 

21.6 
22.6 
23.6 
24.6 

53.06 
53.40 
53.73 
54.04 

39.52 
39.78 
40.07 
40.39 

21.7 
22.7 
23.7 
24.7 

23.26 
23.39 
23.52 
23.66 

33.58 
33.69 
33.78 
33.87 

25.6 
26.6 
27.6 
.28.6 

30.43 
30.54 
30.65 
30.75 

62.73 
62.95 
63.17 
63.42 

25.6 
26.6 
27.6 
28.6 

28.87 
29.09 
29.33 
29.58 

19.86 
20.05 
20.26 
20.48 

25.6 
26.6 
27.6 
28.6 

47.40 
47.52 
47.64 
47.76 

52.99 
53.15 
53.33 
53.53 

25.6 
26.6 
27.6 
28.6 

54.33 
54.59 
54.84 
55.06 

40.70 
41.02 
41.34 
41.64 

25.7 
26.6 
27.6 
28.6 

23.80 
23.95 
24.10 
24.26 

33.9$ 

34.17 
34.2» 

29.6 
30.5 
81.5 
32.5 

30.86 
30.95 
31.04 
31.10 

63.70 
63.98 
64.28 
64.58 

29.6 
30.6 
31.6 
32.6 

29.81 
30.03 
30.23 
30.41 

20.72 
20.99 
21.27 
21.54 

29.6 
30.6 
31.6 
32.6 

47.88 
47.99 
48.10 
48.19 

53.75 
53.98 
54.22 
54.48 

29.6 
30.6 
31.6 
32.6 

55.26 
55.46 
55.68 
55.91 

41.94 
42.24 
42.62 

42.78 

29.6 
30.6 
31.6 
32.6 

24.42 
24.58 
24.72 
24.87 

34.42 
34.57 
34.76 
34.92 

8.8 
-83*? 

2 
38»  ] 

6'    S 

•8.26 

L0-.025 

53".31 

15A 

22^ 

-86^ 

J7     -] 
15»  £ 
23'    4 

.5.84 

W.333 

15".22 

7.( 

22»» 
-81^ 

)2       - 

37"  a 
49'    2 

6.95 

^•.703 

ll'Ml 

18.] 

28»» 

+86° 

L6     +1 

27«  4 
50'    3 

8.14 

4-.392 

;9".03 

7.( 

23^ 

-82'> 

J4      - 
47»  X 
29'     . 

7.57 
2- .813 
B".43 
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CIECUMPOLAR  STAJEIS. 

FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Oopllftl. 
Mag.  4.6 

a  TJnm  Mlnotis. 

(Polans.) 
Mag.  2.1 

4  a.  OotamtU. 
Mag  5.6 

QiooBibddf e  750. 

Mag.  6.7 

Oiooatiii4ffe  M4. 

Mag.  6.4 

Wash. 
Mean 
Time. 

Aaoen- 
skm. 

Deoli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

Aaoen- 

sion. 

DeoU- 
nation. 

Wash. 
Mmn 
lime. 

Right 

Aaoen- 

8km. 

Decli- 
nation. 

Wash. 
Mmn 
lime. 

Ri^t 

Aaoen- 

sion. 

^S!l;    Mean 
>>**»n-  Time. 

Right 
slon. 

DeoU- 
natloQ. 

h  m. 

•    / 

h  m 

•    f 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

Aug. 

0  57 

+85  4S 

Aug. 

130 

+88  51 

Aug. 

142 

- 

-8511 

Aug. 

4    9 

+851fl 

Aug. 

534 

+85  9 

0.7 

13.49 

26.57 

0.7 

12.68 

24.30 

0.7 

8.81 

1.48 

0.8 

52.10 

56.00 

0.9 

59.14 

21.43 

1.7 

11.74 

26.76 

1.7 

13.64 

24.44 

1.7 

9.07 

1.53 

1.8 

52.37 

55.92 

1.9 

59.35 

21.26 

2.7 

11.99 

26.94 

2.7 

14.64 

24.58 

2.7 

9.32 

1.60 

2.8 

52.63 

55.84 

2.9 

59.55 

23.07 

3.7 

12.26 

27.12 

3.7 

15.72 

24.73 

3.7 

9.56 

1.68 

3.8 

52.90 

55.76 

3.9 

59.77 

20.86 

4.7 

32.54 

27.31 

4.7 

16.85 

24.88 

4.7 

9.79 

1.76 

4.8 

53.20 

55.65 

4.9 

60.00 

20.64 

5.7 

12.86 

27.52 

5.7 

18.02 

25.05 

5.7 

9.99 

1.82 

5.8 

53.52 

55.56 

5.9 

60.25 

20.42 

6.7 

13.17 

27.76 

6.7 

19.23 

25.22 

6.7 

10.19 

1.88 

6.8 

53.84 

55.49 

6.9 

60.58 

20.20 

7.7 

13.46 

28.03 

7.7 

20.42 

25.44 

7.7 

10.41 

1.95 

7.8 

54.19 

55.45 

7.9 

60.82 

20.00 

8.7 

13.76 

28.33 

8.7 

21.58 

25.67 

8.7 

10.63 

1.96 

8.8 

54.53 

55.40 

8.9 

61.14 

19.81 

9.7 

14.04 

28.62 

9.7 

22.68 

25.93 

9.7 

10.85 

1.98 

9.8 

54.89 

55.40 

9.9 

61.44 

39.68 

10.7 

14.29 

28.93 

10.7 

23.68 

26.20 

10.7 

11.09 

2.02 

10.8 

55.23 

55.42 

10.8 

61.74 

19.56 

11.6 

14.51 

29.24 

11.7 

24.59 

26.45 

U.7 

11.36 

2.95 

11.8 

55.55 

55.46 

11.8 

62.05 

19.46 

12.6 

14.72 

29.52 

12.7 

25.45 

26.69 

12.7 

11.62 

2.11 

12.8 

55.84 

55.49 

12.8 

62.32 

19.36 

13.6 

14.92 

29.78 

13.7 

26.29 

26.93 

13.7 

11.83 

2.19 

13.8 

56.12 

55.51 

13.8 

62.58 

19.25 

14.6 

15.12 

30.03 

14.7 

27.15 

27.14 

14.7 

12.14 

2.28 

14.8 

56.39 

55.50 

14.8 

62.81 

19.33 

15.6 

15.35 

30.27 

15.7 

28.06 

27.33 

15.7 

12.38 

2.42 

15.8 

56.67 

55.49 

15.8 

63.06 

18.99 

16.6 

15.59 

30.51 

16.7 

29.04 

27.52 

16.7 

12.61 

2.58 

16.8 

56.96 

55.45 

16.8 

63.30 

18.82 

17.6 

15.85 

30.76 

17.7 

30.09 

27.73 

17.7 

12.80 

2.74 

17.8 

57.27 

55.40 

17.8 

63.57 

38.65 

18.6 

16.12 

31*04 

18.7 

31.17 

27.96 

18.7 

12.99 

2.88 

18.8 

57.59 

55.37 

18.8 

63.85 

18.47 

19.6 

16.39 

31.32 

19.6 

32.26 

28.20 

19.7 

13.18 

3.03 

19.8 

57.93 

55.35 

19.8 

64.14 

18.32 

20.6 

16.64 

31.62 

20.6 

33.35 

28.46 

20.7 

13.37 

3.16 

20.8 

58.26 

55.36 

20.8 

64.46 

18.18 

21.6 

16.89 

31.95 

21.6 

34.38 

28.74 

21.7 

13.57 

3.28 

21.8 

58.62 

55.40 

21.8 

64.78 

18.07 

22.6 

17J3 

32.28 

22.6 

35.33 

29.02 

22.7 

13.77 

3.41 

22.8 

58.96 

55.44 

22.8 

65.10 

17.96 

23.6 

17.35 

32.60 

23.6 

36.24 

29.32 

23.7 

13.99 

3,53 

23.8 

59.29 

55.49 

23.8 

65.42 

17.89 

24.6 

17.54 

32.93 

24.6 

37.98 

29.62 

24.6 

14.22 

3.66 

24.8 

59.61 

55.57 

24.8 

65.73 

17.81 

35.6 

17.72 

33.26 

25.6 

37.87 

29.92 

25.6 

14.44 

3.79 

25.7 

59.93 

55.64 

25.8 

66.02 

37.76 

26.6 

17.89 

33.58 

26.6 

38.61 

80.20 

26.6 

14.68 

3.93 

26.7 

60.22 

55.72 

26.8 

66.31 

17.71 

27.6 

18.06 

83.88 

27.6 

39.36 

30.46 

27.6 

14.91 

4.12 

27.7 

60.50 

55.79 

27.8 

66.58 

17,66 

28.6 

I6JSS 

84  J^ 

28.6 

40.99 

30-73 

28.6 

15,13 

4.30 

23.7 

60.78 

55.87 

28.8 

66.85 

17.60 

29.6 

18.40 

84^ 

29.6 

40.85 

80.98 

29.6 

15.34 

4.50 

29.7 

61.05 

55.92 

29.8 

67.12 

17.53 

30.6 

18.58 

84.77 

30.6 

41.66 

31.23 

30.6 

15.53 

4.74 

30.7 

61.34 

55.96 

30.8 

67.38 

17.45 

aa.6 

18.78 

85.06 

31.6 

42.52 

81.48 

81.6 

15.71 

4.96 

31.7 

61.63 

56.00 

31.8 

67.66 

17.35 

1^.68      +13j65 

50;16     +50,15 

U.91     -] 

LI  .87 

12.29     +12^5 

11.84    +31.80 

^  57»     1».657 

I'*  29*  44».254 

V  42" 

6'.102 

^     9«  44^.952 

5^  34"  54-.014 

+86*^ 

48'   i 

»".87 

+88^ 

51'    2 

S5".03 

-r35<» 

U'    i 

»",58 

+.85^ 

20' 

1".04 

+85^ 

9'  2 

8".07 
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APPARENT  PLACES  OF  STARS,  1916 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


<^  TJnm  MinoxiB. 
Mag.  4.4 


^Ootantis. 
Mag.  5.2 


A.  TJtsm  HinorlB. 
Mag.  6.6 


(T  OctantlB. 
Mag.  5.5 


76Dxaco]ii8. 

Mag.  5.7 


Waih. 
Mean 
Time. 

Rie^t 

Asoen- 

slou. 

h  m 

Atig. 

17  59 

1.4 

20.96 

2.4 

20.69 

3.4 

20.42 

4.4 

20.14 

5.4 

19.83 

6.4 

19.52 

7.4 

19.16 

8.4 

18.79 

9.4 

18.40 

10.4 

18.01 

11.4 

17.63 

12.4 

17.26 

13.4 

16.93 

14.4 

16.60 

15.3 

16.28 

16.3 

15.96 

17.3 

15.63 

18.3 

15.27 

19.3 

14.90 

20.3 

14.49 

21.3 

14.09 

22.3 

13.68 

23.3 

13.27 

24.3 

12.86 

25.3 

12.46 

26.3 

12.07 

27.3 

11.70 

28.3 

11.32 

29.3 

10.96 

30.3 

10.59 

31.3 

10.22 

82.3 

9.84 

DecU- 
nation. 


■Wash. 
Mean 
Time. 


+86  36 


// 


59.02 
59.25 
59.49 
59.76 

60.02 
60.28 
60.53 
60.78 

60.97 
61.17 
61.33 
61.48 

61.62 
61.78 
61.96 
62.15 

62.34 
62.56 
62.77 
62.97 

63.17 
63.33 
63.46 
63.61 

63.71 
63.81 
63.91 
64.01 

64.12 
64.24 
64.38 
64.53 


Right 

Aaoen- 

sion. 


h  m 

Aug.  18    6 
s 

1.4  35.15 

2.4  34.84 

3.4  34.52 

4.4  34.21 

5.4  33.91 

6.4  33.64 

7.4  33.40 

8.4  33.19 

9.4  32.99 

10.4  32.77 

11.4  32.52 

12.4  32.23 

13.4  31.89 

14.4  31.51 

15.4  31.11 

16.4  30.69 

17.3  30.28 

18.3  29.89 

19.3  29.53 

20.3  29.18 

21.3  28.84 

22.3  28.51 

23.3  28.16 

24.3  [  27.80 


25.3 
26.3 
27.3 
28.3 

29.3 
30.3 
31.3 
32.3 


27.42 
27.01 
26.57 
26.09 

25.59 
25.10 
24.60 
24.10 


DecU- 
nation. 


Wash.    Right 
Mean    Ascen> 


Time. 


-87  40  Aug. 


// 


7.51 
7.76 
7.99 
8.20 

8.40 
8.59 
8.79 
9.01 

9.24 

9.48 

9.74 

10.01 

10.27 
10.51 
10.72 
10.91 

11.08 
11.23 
11.37 
11.52 

11.67 
11.84 
12.02 
12.20 

12.39 
12.58 
12.77 
12.94 

13.10 
13.25 
13.36 
13.46 


16.95       +16.92 
17**    59»    20V805 
+86^    36'     51'M9 


24.59     -24.57 
18»»     5«  36M63 
-87*  39'    52".21 


1.4 
2.4 
3.4 
4.4 

5.4 
6.4 
7.4 
8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
20.4 

21.4 
22.4 
23.4 
24.4 

25.4 
26.4 
27.4 
28.4 

29.4 
30.4 
31.4 
32.3 


sion. 


h  m 
19    3 

s 
53.55 
52.90 
52.25 
51.56 

50.83 
50.01 
49.09 
48.06 

46.97 
45.84 
44.72 
43.65 

42.65 
41.72 
40.84 
39.96 

39.06 
38.10 
37.08 
35.95 

34.78 
33.56 
32.30 
31.06 

29.83 
28.62 
27.45 
26.32 

25.22 
24.14 
23.04 
21.93 


Decli- 
nation. 


Wash. 
Mean 
Time. 


+89  1 


// 


4.69 
4.98 
5.28 
5.60 

5.91 
6.23 
6.57 
6.88 

7.16 
7.43 
7.69 
7.93 

8.17 
8.41 
8.65 
8.92 

9.19 

9.48 

9.78 

10.07 

10.33 
10.56 
10.80 
11.02 

11.23 
11.43 
11.61 
11.82 

12.01 
12.23 
12.45 
12.67 


Aug. 

1.4 
2.4 
3.4 
4.4 

5.4 
6.4 
7.4 
8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
20.4 

21.4 
22.4 
23.4 
24.4 


Right 
Ascen- 
sion. 


h  m 
19  28 

s 
75.83 
75.42 
74.92 
74.41 

73.92 
73.48 
73.14 

72.87 

72.67 
72.46 
72.19 
71.83 

71.32 
70.65 
69.87 
69.03 

68.15 
67.31 
66.54 
65.81 

65.12 
64.46 
63.78 
63.08 


25.4  62.32 
26.4  I  61.46 
27.4  ;  60.54 
28.4  [  59.51 

29.4  '  68.39 


30.4 
31.4 
32.4 


57.19 
55.97 
54.74 


DecU- 
nation. 


-8913 


// 


38.41 
38.72 
39.01 
39.29 

39.55 
39.79 
40.02 
40.27 

40.54 
40.82 
41.12 
41.45 

41.76 
42.07 
42.36 
42.62 

42.88 
43.09 
43.30 
43,52 

43.75 
43.97 
44.23 
44.49 

44.75 
45.02 
45.31 
45.57 

45.81 
46.04 
46.26 
46.46 


Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

h  m 

Aug, 

20  48 

1.5 

s 
49.16 

2.5 

49.15 

3.5 

49.14 

4.5 

49.14 

5.5 

49.13 

6.5 

49.12 

7.5 

49.09 

8.5 

49.06 

9.5 

49.02 

10.5 

48,97 

11.5 

48.91 

12.5 

48.84 

13.5 

48.78 

14.5 

48.73 

15.5 

48.68 

16.5 

48.64 

17.5 

48.61 

18.5 

48.57 

19.5 

48.52 

20.5 

48.47 

21.5 

48.40 

22.4 

48.33 

23.4 

48.25 

24,4 

48.16 

25.4 

48.07 

26.4 

47.98 

27.4 

47.89 

28.4 

47.81 

29.4 

47.73 

30.4 

47.66 

31.4 

47.58 

32.4 

47.51 

DecK- 

natkA. 


+8213 
It 

24.29 
24.63 
24.99 
25.35 

25.75 
26.15 
26.56 
26.98 

27.38 
27.76 
28.12 
28.45 

28.79 
29.11 
29.43 
29.76 

30.12 
30.50 
30.89 
31.28 

31.66 
32.04 
32.40 
32.74 

33.06 
33.37 
33.67 
33.97 

34.29 
34.00 
34.92 
35.27 


58.41      +58.40 
\^     V^  51". 560 
+89*     0'    56".70 


74.26      -74.25 
19h   26™     7M89 
-89*  13'    35".99 


7.39       +7.32 
20*»  48«  44*  .660 
+82*  13'    16".38 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


XooteBtts. 

V  OotenttB. 

P  Ootentts. 

89  H.  Cephei. 

Y^  Octantls. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  6.6 

Mag.  5.1 

Wash. 

Mean 

lime. 

Right 

Asoen- 

sioo. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
sion. 

Decli- 
nation. 

Waith. 
Mean 
Time. 

Right 

Anoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

•    / 

h  m 

•    / 

h  m 

•     / 

h  m 

•     / 

h  m 

•    / 

Aug. 

2138 

-83  6 

Aug. 

2216 

-86  23 

Aug. 

22  37 

-8148 
ft 

Aug. 

23  27 

+86  60 

Aug. 

23  47 

-82  2S 

1.5 

8 

31.10 

WW 

4.58 

1.6 

30.41 

21.54 

1.6 

8 

43.19 

54.48 

1.6 

s 
55.91 

42.78 

1.6 

s 
24.87 

34.92 

215 

31.15 

4.88 

2.6 

30.56 

21.82 

2.6 

48.28 

64.74 

2.6 

66.13 

43.06 

2.6 

24.99 

35.12 

3.6 

31.20 

5.16 

3.6 

30.69 

22.10 

3.6 

48.35 

55.00 

3.6 

56.38 

43.33 

3.6 

25.10 

36.32 

4.5 

31.24 

5.45 

4.6 

30.80 

22.37 

4.6 

48.40 

55.25 

4.6 

56.66 

43.63 

4.6 

25.20 

36.53 

5.5 

31.27 

5.69 

5.6 

30.90 

22.61 

5.6 

48.47 

55.49 

5.6 

66.92 

43.96 

6.6 

25.31 

35.72 

6.5 

31.31 

5.93 

6.6 

31.01 

22.84 

6.6 

48.53 

55.70 

6.6 

57.20 

44.29 

6.6 

25.40 

35.89 

7.5 

31.35 

6.16 

7.6 

31.14 

23.00 

7.6 

48.60 

55.90 

7.6 

57.45 

44.65 

7.6 

26.62 

36.04 

8.6 

31.42 

6.37 

8.5 

31.28 

23.28 

8.6 

48.69 

56.09 

8.6 

57.68 

45.03 

8.6 

26.64 

36.19 

9.6 

31.49 

6.60 

9.5 

31.46 

23.50 

9.6 

48.79 

56.28 

9.6 

57.88 

46.41 

9.6 

25.77 

36.3S 

10.5 

31.56 

6.85 

10.5 

31.64 

23.73 

10.6 

48.88 

66.49 

10.6 

68.05 

46.80 

10.6 

25.90 

36.47 

11.5 

31.64 

7.13 

11.5 

31.82 

24.01 

11.6 

48.98 

66.72 

11.6 

58.18 

46.17 

11.6 

26.04 

36.65 

12.5 

31.71 

7.42 

12.5 

31.99 

24.28 

12.6 

49.08 

66.98 

12.6 

68.31 

46.52 

12.6 

26.19 

36.84 

13.5 

31.77 

7.74 

13.5 

32.14 

24.60 

13.6 

49.16 

57.26 

13.6 

68.44 

46.86 

13.6 

26.32 

37.06 

14.5 

31.80 

8.06 

14.5 

32.26 

24.91 

14.5 

49.22 

57.56 

14.6 

58.68 

47.17 

14.6 

26.43 

37.29 

16.5 

31.81 

8.38 

15.5 

32.34 

25.22 

15.5 

49.27 

57.85 

15.6 

68.74 

47.48 

15.6 

26.53 

37.54 

16.5 

31.82 

8.68 

16.5 

32.39 

25.54 

16.5 

49.32 

68.14 

16.6 

68.92 

47.80 

16.6 

26.61 

37.80 

17.5 

31.81 

8.98 

17.5 

32.43 

25.83 

17.5 

49.35 

68.42 

17.6 

59.12 

48.14 

17.6 

26.69 

38.05 

18.5 

31.80 

9.26 

18.5 

32.46 

26.09 

18.5 

49.38 

68.68 

18.6 

59.33 

48.49 

18.6 

26.76 

38.30 

19.5 

31.80 

9.51 

19.5 

32.50 

26.35 

19.5 

49.41 

58.92 

19.6 

69.54 

48.85 

19.6 

26.83 

38.6a 

20.5 

31.80 

9.76 

20.5 

32.54 

26.61 

20.5 

49.45 

59.17 

20.6 

69.72 

49.24 

20.6 

26.91 

38.74 

21.5 

31.81 

10.02 

21.5 

32.60 

26.87 

21.5 

49.49 

59.41 

21.6 

59.88 

49.64 

21.6 

26.99 

38.96 

22.5 

31.83 

10.29 

22.5 

32.67 

27.13 

22.5 

49.53 

69.66 

22.6 

60.01 

60.03 

22.6 

27.09 

39.18 

23.5 

31.85 

10.55 

23.5 

32.75 

27.39 

23.5 

49.69 

69.92 

23.6 

60.12 

60.42 

23.6 

27.18 

39.40 

24.5 

31.87 

10.84 

24.5 

32.83 

27.67 

24.5 

49.64 

60.19 

24.6 

60.21 

60.80 

24.6 

27.27 

39.63 

25.5 

31.89 

11.15 

25.5 

32.90 

27.98 

25.5 

49.69 

60.47 

25.6 

60.28 

51.17 

25.6 

27.37 

39.86 

26.5 

31.90 

11.46 

26.5 

32.97 

28.30 

26.5 

49.74 

60.77 

26.5 

60.34 

61.53 

26.6 

27.47 

40.13 

27.5 

31.90 

11.78 

27.5 

33.01 

28.62 

27.5 

49.78 

61.09 

27.6 

60.41 

61.90 

27.6 

27.57 

40.41 

28.5 

31.88 

12.11 

28.5 

33.03 

28.95 

28.5 

49.80 

61.42 

28.5 

60.48 

62.25 

28.6 

27.65 

40.70 

29.5 

31.85 

12.43 

29.5 

33.05 

29.29 

29.5 

49.82 

61.76 

29.5 

60.58 

62.68 

29.6 

27.71 

41.00 

30.5 

31.81 

12.76 

30.5 

33.02 

29.62 

30.5 

49.83 

62.07 

30.5 

60.65 

62.92 

30.6 

27.76 

41.31 

31.5 

31.75 

13.06 

31.5 

32.97 

29.93 

31.5 

49.82 

62.39 

31.5 

60.76 

63.26 

31.6 

27.81 

41.62 

32.5 

31.69 

13.34 

32.5 

32.92 

30.23 

32.5 

49.81 

62.69 

32.5 

60.89 

53.63 

32.5 

27.85 

41.92 

8.33 

8.27 

15.88     -15.85 

7.02       -6.95 

18.18     +18.15 

7.64      -7.57 

21»»    38»   3 

.0-.025 

22^  15«  56-.333 

22h  37m  32-.703 

23*»  27»  44-.392 

23'»  47»  12«.813 

-83* 

6'    2 

I3".31 

-86*> 

23'    4 

[5".22  1 

-81** 

49'    2 

l".ll  1 

+86*^ 

60'    a 

t9".03 

-82«> 

29'     . 

S".43 
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APPAEENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashiDKton 
Mean  Tune. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.2 

19.1 
29.1 
Mar.  10.1 
20.0 
30.0 

Apr.  9.0 
19.0 
28.9 

May  8.9 
18.9 

28.9 

June    7.8 

17.8 

27.8 

July    7.7 

17.7 
27.7 
Aug.  6.7 
16.6 
26.6 

Sept.  5.6 
15.6 
25.5 

Oct.  5.5 
15.5 

25.4 

Nov.    4.4 

14.4 

24.4 

Dec.    4.3 

14.3 
24.3 
34.3 


Mean  Place 
Sec  d.  Tan  d 


D^a,  Dm  a 


ft  PhocnlclB. 
Mag.  3.4 


Right 
Aao«)8iaa. 


h 
1 


m 
2 


8 

21.461 
21.236 
21.012 
20.797 
20.596 


325 
224 
215 
201 
176 


20.420  ,,„ 

149 
20.271 

r^  1  111 

20.160 
20.093 
20.075  — 

33 

20.108 


20.197 
20.344 
20.543 
20.795 

21.093 
21.432 
21.800 
22.191 
22.594 

22.997 
23.389 
23.761 
24.102 
24.405 


89 
147 
199 
252 
298 


339 
368 
391 
403 
403 


392 
372 
341 
303 
258 


24.663^ 

24.869  ^^ 

25.022 

25.117   ^2 

25.159  -  - 
11 

25.148 


25.088 
24.984 
24.843 
24.670 

24.473 
24.258 
24.033 


60 
104 
141 
173 
197 


215 
225 


Declina- 
tion. 


-47     9 

76.52  ^ 
76.74  — 
76.46  ^ 
75.68  ^ 
74.44  ^^ 

109 


72.75 
70.66 
68.22 
65.49 
62.50 

59.34 
56.05 
52.72 
49.40 
46.17 

43.12 
40.29 
37.77 
35.62 


209 
244 
273 
299 
316 


320 
333 
332 
323 
305 


283 
252 
215 
173 


33.89 

127 

32.62 
31.86 
31.60  - 
31.88 
32.66 


76 

26 

28 

78 

125 


33.91 
35.59 
37.62 
39.91 
42.39 

44.96 
47.49 
49.89 
52.06 
53.91 

55.38 
56.41 
56.96 


168 
203 
229 
248 
257 


253 
240 
217 
185 
147 


108 

55 


20.127 
1.471 


67.34 
-1.079 


+0.05 
+0.4 


+0.07 
+0.3 


fi  Cassiopeia. 
Mag.  5.3 


Rij^t 
Ascension. 


h  m 
1   2 


8 

40.997 
40.756 
40.505 
40.257 
40.023 


241 
251 
248 
234 
206 


39.817 

166 

39.651 
39.536 
39.481  — 
39.496  ^* 

88 


39.582 
39.743 
39.977 
40.276 
40.638 


161 
234 
299 
362 
411 


41.049 

41.500 
41.980 
42.476 
42.973 

43.463 
43.933 
44.374 
44.780 
45.142 

46.455 
45.717 
45.926 
46.081 
46.183 


451 
480 
496 
497 
490 

470 
441 
406 
362 
313 

262 
209 
155 
102 

48 


46.231 
46.228 
46.177 
46.080 
45.942^ 


3 
51 
97 


177 


45.765 
45.558 
45.326 


207 
232 


40.235 
1.723 


+0.07 
+0.4 


Declina- 
tion. 


+54  30 


// 


54.31 
54.18 
53.58 
52.51 
51.01 

49.14 
47.00 
44.66 
42.24 
39.82 

37.51 
35.43 
33.63 
32.19 
31.16 

30.58 
30.48 
30.84 
31.66 
32.93 

34.59 
36.64 
38.99 
41.59 
44.40 

47.35 
50.39 
53.46 
56.47 
59.40 

62.17 
64.72 
67.00 
68.93 
70.50 

71.64 
72.31 
72.48 


13 

60 

107 

150 

187 

214 
234 
242 
242 
231 

308 
180 
144 
103 

58 

10 

36 

82 

127 

166 

205 
335 
260 
281 
295 

304 
307 
301 
293 

277 


255 
228 
193 
157 
114 


67 
17 


7Ceti. 
Mag.  3.6 


Right 
Ascension. 


31.99 
+1.403 


h     m 
1      4 


-0.09 
+0.3 


113 
116 
116 
110 
98 


78 
54 


8 

22.891 
22.778 
22.662 
22.546 
22.436 

22.338 
22.260 
22.206 
22.183  — 
22.196  ^^ 

52 
22.248 
22.342 
22.479 
22.658 
22.875 

23.127 
23.406 
23.708 
24.022 
24.342 

24.660 
24.966 
25.256 
25.521 
25.758 

25.962 
26.131 
26.264 
26.361 
26.424 

26.454 
26.455  ~ 
26.428  ^ 

49 
70 
87 


94 
137 
179 
217 
252 

279 
302 
314 
320 
318 

306 
290 
265 
237 
204 

169 

133 

97 

63 

30 


26.379 
26.309 

26.222 
26.122 


100 


26.011  "^ 


21.845 
1.017 


Dedina- 
tion. 


-10  37 


It 


64 
48 
27 


36.22 

36.86 

37.34 

37.61 

37.68-^ 
16 

37.52 

37.13 

36.50 

35.63 

34.51 

33.16 
31.57 
29.79 
27.84 
25.73 

23.54 
21.31 
19.09 
16.94 
14.91 

13.05 
11.42 
10.05 

8.99 

8.24 


39 

63 

87 

112 

135 

159 
178 
195 
211 
219 

223 
222 
215 
203 
186 

163 

137 

106 

75 

43 


7.81  ^^ 
7.70  — 
7.90  ^ 
8.36  *^ 

9.06  ^ 

88 

9.94 


10.95 
12.04 
13.16 
14.25 

15.27 
16.18 
16.94 


101 
109 
112 
109 
102 


91 
76 


37.79 
-0.188 


1+0.06 
1+0.4 


+0.01 
+0.3 


ft  Andromedxe. 
Mag.  2.4 


Right 
Asoenaion. 


h     m 
1      5 


8 

2.281 
2.134 
1.978 
1.822 
1.673 

1.541 
1.434 
1.361    „ 

33 

1.328  — 
1.343    " 

66 


147 
156 
156 
149 
132 

107 
73 


1.409 

1.527 
1.699 
1.920 
2.187 

2.493 
2.829 
3.188 
3.560 
3.935 

4.305 
4.659 
4.994 
5.299 
5.572 


118 
172 
221 
367 
306 


336 
359 
372 
375 
370 

354 
335 
305 
273 
237 


5.809 

6.008^^ 
6.166  ^^ 
6.285  "® 
6.366   ^* 

46 
^•^^    10 

6.422  — 
6.399   ^ 


6.347 
6.266 

6.162 
6.036 
5.894  *^^ 


53 

81 

104 

126 


1.411 

1.223 


I>ecUBa- 
tioii. 


+35  10 


#/ 


48.93 
48.54 
47.83 
46.a4 
45.58 


m 

71 

9i 

136 

145 


44.13 
42.55^ 
40.91  "* 
39.28  ^® 

37.76  '^ 

\m 

36.40 
35.29 
34.48 
34.00 
33.89- 

34.15 


in 

4K 


34.80 
35.80 
37.14 

38.79 

40.69 
42.81 
45.07 
47.45 
49.88 

52.32 
54.72 
57.04 
59.23 
61.25 

63.10 
64.71 
66.07 
67.16 
67.94 


KB 
134 
163 

1% 


213 


33^ 

3a 

344 


340 
332 
319 
31^ 
1S5 


161 

136 

101 

75 

4$ 


68.42^3 
68.55  — 
68.34  " 


31.73 
+0.705 


+0.07 
+0.4 


-0.05 
+0.3 
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APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashlnKton 
If ean  Tune. 


Jan.  0.5 
10.5 
20.4 
30.4 

Feb.    9.4 

19.3 
29.3 
Mar.  10.3 
20.3 
30.2 

Apr.  9.2 
19.2 
29.2 

May  9.1 
19.1 

29.1 

June    8.0 

18.0 

28.0 

July    8.0 

17.9 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  5.8 
15.8 
25.7 

Oct.  5.7 
15.7 

25.7 

Nov.    4.6 

14.6 

24.6 

Dec.    4.$ 

14.5 
24.5 
34.5 


Mean  Place 
Sec  dy  Tan  d 


Difr  a,  Dm  a 

Difr  d,  Dm  d 


fjt  Oeminomm. 
Mag.  3.2 


Right 
Ascension. 


h      m 
6     17 


s 
55.203 
55.293 
55.331 
55.316 
55.254 

55.149 
55.010 
54.846 
54.668 
54.489 

54.319 
54.168 
54.046 
53.959 
53.910 

53.905 
53.944 
54.027 
54.160 
54.312 

54.509 
54.735 
54.989 
55.263 
55.555 

55.862 
56.178 
56.501 
56.826 
57.151 

57.472 
57.781 
58.076 
58.349 
58.592 

58.799 
58.965 
59.082 


90 

15 

62 

105 

139 
104 
178 
179 
170 

161 

122 

87 

49 

5 

89 

83 

123 

162 

197 

226 
254 
274 
292 
307 

316 
323 
325 
325 
321 

300 
295 
273 
243 
207 

166 
117 


Declina- 
tion. 


+22  33 


// 


32.26 

32.20  - 

32.21  ^ 

8 
11 
13 


32.29 
32.40 


12 
8 
3 


32.53 
32.65 
32.73 
32.76  - 

32.73    3 

8 

32.65 
32.52 
32.36 
32.17 
31.98 

31.81 
31.66 
31.55 
31.49 
31.46 

31.46 
31.49 
31.52 
31.54  - 
31.52    ^ 

6 

31.46 
31.34 
31.14 
30.86 
30.52 

30.13 
29.70 
29.26 
28.85 
28.48 

28.17 
27.96 
27.83 


13 
16 

19 
19 
17 

15 

11 

6 

3 

0 

3 
3 


12 
20 
28 
34 
39 

43 
44 
41 
37 
31 

21 
13 


52.755 
1.083 


27.98 
+0.415 


+0.07 
0.0 


0.00 
+1.0 


fl>^  Aurigae. 
Mag.  5.1 


Right 
Ascension. 


h       m 
6     18 

29^262  ^^ 

29.371 

29.406  — 

29.371   ^ 
103 

162 


29.268 

29.106 
28.896 
28.654 
28.390 
28.125 

27.873 
27.647 
27.458 
27.318 
27.233 

27.207 
27.242 
27.340 
27.495 
27.705 

27.964 
28.268 
28.611 
28.985 
29.387 

29.808 
30.245 
30.692 
31.143 
31.593 

32.033 
32.458 
32.860 
33.228 
33.554 

33.830 
34.045 
34.193 


210 
242 
264 
265 
252 

226 

189 

140 

85 

26 

35 

98 

155 

210 

259 

304 
343 
374 
402 
421 

437 
447 
451 
450 
440 

425 
402 
368 
326 
276 

215 
148 


Declina- 
tion. 


+49  19 


// 


155 
155 
148 
135 
115 


90 
59 


60.79 
62.34 
63.89 
65.37 
66.72 

67.87 

68.77 

69.36 

69.64  — 

69.60     ^ 
39 

69.21 

68.52 

67.57 

66.38 

65.02 


63.52 
61.94 
60.33 
58.72 
57.18 

55.72 
54.37 
53.15 
52.10 
51.20 

50.48 

49.93 

49.57   ^^ 

49.41  — 

49.45     ^ 
26 

49.71 

50.17 

50.86 

51.75 

52.84 


69 

95 

119 

136 

150 

158 
161 
161 
154 
146 

135 

122 

105 

90 

72 

55 
86 


54.12 
55.53 
57.03 


46 

69 

89 

109 

128 

141 
150 


25.912 
1.534 


55.64 
+1.164 


+0.09 
0.0  / 


+0.01 
+1.0 


fi  Canls  Majoris. 
Mag.  2.0 


Right 
Ascension. 


h 

6 

s 
2.136 
2.191 


m 
19 


55 
6 


2.197  — 
2.155  ^ 
2.068  ®^ 

125 

1.943 


1.787 
1.609 
1.419 
1.227 

1.043 
0.877 
0.735 
0.625 
0.552 

0.518 
0.524 
0.570 
0.657 
0.782 

0.941 
1.131 
1.349 
1.590 
1.851 

2.127 
2.415 
2.711 
3.010 
3.307 

3.598 
3.878 
4.139 
4.377 
4.583 

4.753 
4.882 
4.964 


156 
178 
190 
192 
184 


166 

142 

110 

73 

84 

6 

46 

87 

125 

159 

190 
218 
241 
261 
276 

288 
296 
299 
297 
291 

280 
261 
238 
206 
170 

129 
82 


Declina- 
tion. 


-17  54 


// 


44.80 
47.18 
49.36 
51.31 
52.98 

54.34 
55.37 
56.07 
56.42 


56.45  — 
81 

56.14 

55.51 

54.58 

53.36 

51.89 


238 

218 
195 
167 
136 


103 
70 
35 
3 


50.18 
48.29 
46.26 
44.13 
41.98 

39.88 
37.87 
36.03 
34.45 
33.17 

32.24 

31.73 

31.66  — 

32.05  ^ 

32.90  ^ 
128 

34.18 


63 

93 

122 

147 

171 

189 
203 
213 
215 
210 

201 
184 
158 
128 
93 

51 


35.84 
37.85 
40.11 
42.55 

45.08 
47.62 
50.09 


166 

201 
226 
244 
263 

254 
247 


0.013 
1.051 


48.02 
-0.323 


+0.05 
0.0 


0.00 
+1.0 


8 


Mag.  4.5 


Right 
Ascensicm. 


h       m 
6     19 


s 
21.259 
21.336 


77 


30 
21.366  — 

21.348   ^ 


21.285 

21.185 
21.051 
20.896 
20.727 
20.557 

20.396 
20.252 
20.134 
20.047 
19.996 

19.985 
20.014 
20.082 
20.189 
20.330 

20.505 
20.708 
20.936 
21.184 
21.449 

21.728 
22.016 
22.312 
22.610 
22.908 

23.201 
23.485 
23.754 
24.001 
24.221 

24.409 
24.556 
24.659 


63 
lOO 

134 
155 
109 
170 
161 

144 

118 

«7 

51 

11 

20 

68 

107 

141 

175 

203 
228 
248 
265 
279 

288 

296 
298 
298 

293 

284 
209 
247 
220 
188 

147 
103 


+  4  3* 


14.91 
13.75 
12.72 
11.83 
ll.U 


m 

5T 


a 
r 

H 
2 


10.54 
10.U 

9.84 

9.70 

9.68- 

11 

9.79 
10.04 
10.^ 
10.^ 
11.50 


s 
« 

3 


12.23 
13.06 
13.97 
14.95 
15.95 

16.95 
17.91 
18.79 
19.54 
20.14 


SI 

II 

9fi 

we 
m 

96 

& 

71 


20.54  j^ 
20.70  — 
20.62    * 

85 

20.27 
19.69  ® 

19 

18.86 

KB 
119 
UD 
136 
IJ7 


17.83 
16.64 
15.34 
13.98 

12.61 
11.29 
10.04 


19.045 
1.003 


11.22 
+0.081 


+0.06 
0.0 


0.00 
+1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ashinffton 
Ban  Tune. 


0.6 

10.6 

20.4 

30.4 

Feb.    9.4 

19.4 
29.3 
Mar.  10.3 
20.3 
30.2 

Apr.  9.2 
19.2 
29.2 

May     9.1 

19.1 

29.1 

June    8.1 

18.0 

28.0 

July    8.0 

17.9 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 

Nov.    4.6 

14.6 

24.6 

Dec.    4.6 

14.6 
24.6 
34.6 


or  Aigus. 

(Canopus.) 
Mag. -0.9 


Right 
Ascension. 


h     m 
6     22 

1 
7.784 
7.770 


7.683 
7.628 
7.313 

7.046 
6.735 
6.396 
6.040 
6.681 

6.333 
6.006 
4.710 
4.466 
4.250 


14 

87 


165 
2U 
268 

810 
S30 
856 
859 
848 

828 
295 
254 
206 
151 


4.099^ 
4.006  32 
3.974  — 
4.002  ^ 
4.091  ^ 

147 

4.238 

203 

253 

296 

837 

868 

892 
407 
412 
406 
892 

867 
832 
286 
229 

leo 

99 
29 


4.441 

4.694 
4.992 
6.329 

6.697 
6.089 
6.496 
6.908 
7.316 

7.708 
8.076 
8.407 
8.693 
8.922 

9.091 
9.190 
9.219 


Declina- 
tion. 


-62  38 


tt 


66.00 
58.60 
61.78 
64.76 
67.36 

69.60 
71.17 
72.33 
72.97 
73.08  — 

40 

72.68 
71.77 
70.40 
68.67 
66.36 


350 
328 
296 
259 
215 


167 

116 

64 


63.79 

60.97 
67.92 
64.76 
61.67 

48.43 
46.44 
42.69 
40.30 
38.33 

36.87 
36.99 
36.71 
36.07 
37.09 

38.71 
40.91 
43.61 
46.72 
60.12 

63.72 
67.38 
60.98 


91 
137 
183 
222 
256 

282 
305 
316 
319 
314 

299 
275 
239 
197 
146 

88 
28 

36 
102 
162 

220 
270 
311 
340 
860 

366 
360 


10  MonooerotU. 

Mag.  6.0 


Right 
Ascension. 


h     m 
6     23 

i 

50.906   ^ 

50.979   ^ 

51.006  — 

50.983   " 

50.918   " 
105 


50.813 
50.677 
50.518 
50.347 
60.172 

50.006 
49.866 
49.730 
49.634 
49.674 

49.662 
49.570 
49.628 
49.722 
49.852 

50.016 
50.207 
50.426 
50.664 
60.922 

51.193 
51.476 
51.766 
52.061 


136 
159 
171 
175 
166 

150 

126 

96 

60 

22 

18 

58 

94 

130 

163 

192 
218 
239 
258 
271 

283 
290 
206 

52.366  ^ 

290 

62.646 

62.926  ^ 

53.190  ^ 

63.436  ^^* 

53.662  ^" 
184 


63.836 
63.979 
64.079 


143 
100 


Declina- 
tion. 


-4  42 


tt 


30.09 
31.79 
33.34 
34.72 
35.87 

36.81 

37.61 

37.99 

38.23 

38.27  — 
20 

38.07 

37.68 

37.08 

36.28 

36.30 


170 
155 
138 
115 
94 


70 
48 
24 


39 
flO 
80 
98 
115 

128 
138 
147 
150 
148 

141 

130 

110 

90 

62 


21.71  3, 

21.40  — 

21.42     ^ 

21.79   ^' 

22.60   ^* 
103 

23.63 


y  Oeminomm. 

Mag.  4.1 


34.16 
32.87 
31.49 
30.02 
28.52 

27.04 
26.63 
24.33 
23.23 
22.33 


24.86 
26.40 
28.14 
29.99 

31.88 
33.76 
36.56 


132 
155 
174 
185 
189 

188 
180 


Right 
Ascension. 


h   m 
6  23 

60.956 

61.047  ^3 

61.090  — 

61.082  * 

61.026  " 
98 


60.927 
60.793 
60.633 
60.460 
60.288 

60.116 
69.964 
69.840 
59.748 
69.696 

59.686 
69.718 
59.793 
59.908 
60.062 

60.249 
60.467 
60.710 
60.976 
61.260 

61.658 
61.868 
62.185 
62.506 
62.826 

63.143 
63.450 
63.744 
64.016 
64.260 

64.469 
64.638 
64.769 


184 

IflO 
178 
177 
168 

151 

124 

92 

52 

10 

82 

75 

115 

164 

187 

218 
248 
206 
284 
298 

810 
817 
820 
821 
817 

807 
294 
272 
244 
200 

169 
121 


Declina- 
tion. 


+20  16 


// 


21 
13 


62.73 
62.52 
62.39 


62.34  - 
62.36    ^ 


62.40 
62.46 
62.62 
62.66 
62.66  ~ 

4 

62.62 
62.47 
62.39 
62.31 
62.23 


62.18 

62.16  - 

62.16    * 
6 

8 

10 


62.22 
62.30 

62.40 
62.62 
62.63 
62.71 


12 

11 

8 

3 


62.74  - 

4 

62.70 
62.68 
62.34 
62.03 
61.62 


61.13 
60.59 
60.02 
69.46 
68.92 

68.46 
68.07 
67.79 


12 

24 
31 
41 
49 

54 
57 
57 
53 
46 

39 
28 


8  Lyncit. 

Mag.  6.0 


Right 
Ascension. 


h      m 
6     30 

^'^14 
6.67 

6.72- 

6.66    • 

14 
24 


6.52 

6.28 
4.99 
4.65 
4.28 
3.90 

3.53 
3.19 
2.89 
2.66 
2.51 

2.42 
2.42 
2.50 
2.66 
2.90 

3.20 
3.67 
4.00 
4.47 
4.99 

6.53 
6.11 
6.69 
7.29 
7.89 

8.48 

9.05 

9.69 

10.09 

10.63 

10.89 
11.18 
11.37 


29 

34 

37 
38 
37 

34 
30 
23 

15 
9 

0 

8 

16 

24 

30 

87 
43 
47 
52 
64 

68 
58 
60 
60 
69 

67 
64 
60 
44 
86 

29 
19 


Declina- 
tion. 


+61  33 

28.11 
30.28 


217 
216 
207 
190 
163 


32.44 
34.51 
36.41 

88.04 

39.34 

40.27 

40.76 

40.82  — 
39 

40.43 


130 
93 
49 


39.63 
38.46 
36.94 
36.16 

33.17 
31.02 
28.79 
26.66 
24.34 

22.22 
20.22 
18.39 
16.77 
16.37 

14.22 

13.33 

12.76   ^ 

12.46  — 

12.48     ^ 
84 

12.82 

13.49 

14.46 

16.76 

17.33 


80 
118 
151 
178 
199 

215 
223 
224 
221 
212 

200 
188 
162 
140 
116 


89 
68 


19.13 
21.13 
23.26 


67 

97 

130 

167 

180 

200 
213 


Meaa  Place 
Sec  a,  Tan  d 


6.233 
1.648 


58.12 
-1.310 


48.754 
1.003 


33.46 
-0.082 


58.542 
1.066 


68.87 
+0.369 


1.113 
2.100 


23.74 
+1.846 


D^a.'Dma     j+0.03  -0.01 

\>^d,\>md    I   0.0  +1.0 


+0.06 
0.0 


0.00 
+1.0 


+0.07 
0.0 


0.00 
+1.0 


+0.11 
-0.1 


+0.02 
+1.0 
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APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.5 
10.5 
20.4 
30.4 

Feb.    9.4 

19.4 
29.3 
Mar.  10.3 
20.3 
30.2 

Apr.  9.2 
19.2 
29.2 

May  9.1 
19.1 

29.1 

June    8.1 

18.0 

28.0 

July    8.0 

17.9 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  5.8 
15.8 
25.8 

Oct.  6.7 
15.7 

25.7 

Nov.    4.6 

14.6 

24.6 

Dec.    4.6 

14.5 
24.5 
34.5 


Mean  Place 
See  d.  Tan  d 


Df  a.  Dm  a 


S^  Canis  Majorit. 

Mag.  4.5 


Right 
Ascension. 


61 


h     m 
6     31 

s 
34.299 
34.360 
34.371  — 

34.332   ^* 

85 

127 


34.247 

34.120 
33.960 
33.776 
33.579 
33.377 

33.180 
33.000 
32.844 
32.718 
32.626 


IflO 

184 
197 
202 
1»7 

180 

166 

126 

92 

53 


32.573  ^ 
32.561  — 
32.590  ^ 
32.660  ^ 
32.768  ^^ 

144 

32.912 


33.091 
33.300 
33.533 
33.790 

34.065 

34.653 
34.958 
35.263 

35.563 
35.854 
36.127 
36.375 
36.593 

36.773 
36.911 
37,002 


179 
209 
233 
257 
275 

289 
299 
305 
305 
800 

291 
273 
248 
218 
180 


138 
91 


Declina- 
tion. 


-22  53 


45.88 
48.53 
51.00 
53.22 
55.15 


265 
247 
222 
193 
160 


56.75  ,^ 
57.99   ^ 
58.85 
59.36   ^2 
59.48  — - 

36 

59.22 


58.63 
57.68 
56.41 
54.85 

53.05 
51.03 
48.84 
46.55 
44.22 

41.92 
39.72 
37.71 
35.94 
34.49 


59 

95 

127 

156 

180 


202 
219 
229 
233 
230 


220 
201 
177 
145 
105 


32.81  jg 
32.66  — 
33.00  ^ 
33.84   ** 

131 

35.15 

175 
212 
242 
265 
276 

280 
274 


36.90 
39.02 
41.44 
44.09 

46.85 
49.65 
52.39 


32.170 
1.085 


49.14 
--0.422 


+0.05 
-0.1 


0.00 
+1.0 


28  H.  Camelop. 

Mag.  5.6 


Right 
Ascension. 


h     m 
6      31 

s 
65.89 
66.10 
66.08 
65.80 
65.30 


21 

2 
28 
50 
71 


64.59 
63.71 
62.72 
61.65 
60.55 

59.47 
58.47 
57.58 
56.84 
56.27 

55.89 
55.73 
55.77 
56.03 
56.48 

57.14 
57.97 
58.97 
60.11 
61.36 

62.71 
64.14 
65.62 
67.12 
68.62 

70.09 
71.49 
72.79 
73.96 
74.98 

75.81 
76.40 
76.76 


88 

99 

107 

110 

108 

100 
89 
74 
57 
38 

16 
4 

26 
45 
66 

83 
100 
114 
125 
135 

143 
148 
150 
150 
147 

140 
130 
117 
102 
83 

59 
36 


56.274 

6.671 


Declina- 
tion. 


+79  39 


t* 


33.94 
36.86 
39.74 
42.48 
44.95 

47.08 
48.75 
49.92 
50.55 


50.60  — 

51 


292 
288 
274 
247 
213 

167 

117 

63 


50.09 
49.04 
47.49 
45.51 
43.18 

40.55 
37.73 
34.79 
31.80 
28.84 

26.00 
23.33 
20.88 
18.72 
16.86 


106 
155 
198 
233 
263 

282 
294 
299 
296 
284 


267 
245 
216 
186 
149 


15.37  ,^ 

14.26   ^ 

13.56   ^ 

13.28  — 

13.45   ^^ 
61 

14.06 

106 
148 
187 
223 
253 


15.11 
16.59 

18.46 
20.69 

23.22 
25.97 
28.84 


275 
287 


29.35 
+5.481 


+0.20 
-0.1 


+0.05 
+1.0 


61  Aurigee. 
Mag.  5.7 


Right 
Ascension. 


h     m 
6     32 


53.291  ^^^ 

53.410   ^ 

53.466  -- 

53.461     * 

53.396   ^ 
118 


53.278 
53.117 
52.925 
52.711 
52.493 

52.283 
52.091 
51.931 
51.809 
51.732 

51.704 
51.727 
51.801 
51.925 
52.094 

52.306 
52.556 
52.838 
53.150 
53.484 

53.838 
54.207 
54.586 
54.971 
55.359 

55.743 
56.117 
56.474 
56.807 
57.107 

57.365 
57.574 
57.727 


161 

192 
214 
218 
210 

192 
160 
122 

77 
28 

23 

74 

124 

160 

212 

250 
282 
312 
334 
864 

869 
879 
385 
888 
884 

874 
357 
833 
300 
258 

209 
153 


50.375 
1.295 


Declina- 
tion. 


+39  27 


// 


61.40 
62.34 
63.35 
64.36 
65.32 

66.18 
66.89 
67.42 
67.72 


94 

101 

101 

96 

86 

71 
53 
30 

8 


67.80  — 
17 

67.63 

67.25 

66.68 

65.91 

65.02 


64.02 
62.96 
61.87 
60.78 
59.71 

58.69 
57.72 
56.83 
56.02 
55.30 

54.65 
54.08 
53.61 
53.24 
52.98 

52.84 
52.83  — 
52.96   " 

31 
45 
62 


38 
57 
77 
89 
100 

106 
109 
109 
107 
102 

97 
89 
81 
72 
65 

57 
47 
37 
26 
14 


y  Oeminoram. 
Mag.  1.9 


Right 
Ascension. 


53.27 
53.72 

54.34 
55.11 
55.99 


77 
88 


57.77 
+0.823 


h     m 
6     32 

53'955  ^^ 

54.055    ^ 

54.105  — 

54.103     ^ 
48 

92 


+0.08 
-0.1 


+0.01 
+1.0 


54.055 

53.963 
53.835 
53.683 
53.514 
53.341 

53.175 
53.024 
52.899 
52.804 
52.747 

52.729 
52.753 
52.818 
52.921 
63.061 

53.236 
53.441 
53.671 
63.925 
64.197 

54.484 
54.783 
65.092 
55.405 
55.720 


138 
152 

i6e 

173 
166 

151 

135 

96 

57 

18 

24 

65 

108 

140 

175 

205 
230 
254 
273 

287 

299 

800 
813 
815 
813 


804 


66.033 

66.337 

56.630  ^^^^ 

56.903*^ 

57.149  ^^ 
218 

57.362 

57.534  *^ 

67.662  *® 


51.596 
1.043 


DedJDft- 

tiOQ. 


+16  iS 


22.30 
21.82 
21.46 
21.20 
21.02 


% 
% 

15 
I 


20.93 

20.89 

20.88- 

20.89 

20.91 


20.93 
20.96 
21.01 
21.07 
21.16 

21.29 
21.47 
21.68 
21.94 
22.22 


} 

i 

% 

J 

13 

21 

9 


22.51 

22.79 

23.03^ 

23.23 

23.34" 


23.35 
23.24 
22.99 
22.61 
22.09 

21.46 
20.74 
19.95 
19.15 
18.37 

17.64 
16,98 
16.43 


u 

25 
53 


73 
7i 


18.98 
.fO.296 


+0.07 
-0.1 


0.00 
+1.0 


APPARENT  PLACES  OF  STARS,  1916, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashingUm 
Mean  Tune. 


Jan.     0.5 

10.5 

20.4 

30.4 

Feb.    9.4 


Mar. 


19.4 
29.3 
10.3 
20.3 
30.3 


VAzfut. 

Mag.  3.2 


Right 
Ascension. 


Apr. 


9.2 

19.2 

29.2 

May     9.1 

19.1 

29.1 

June    8.1 

18.0 

28.0 

July    8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  5.8 
15.8 
25.8 

Oct.  5.7 
15.7 

25.7 

Nov.    4.7 

14.6 

24.6 

Dec.    4.6 

14.5 
24.5 
34.5 


h 
6 


m 
35 


B 

13.850 

13.882  — 

13.853  ^ 

13.764   ^ 

13.619  "* 
193 

13.426 

230 


13.196 
12.936 
12.660 
12.378 

12.102 
11.843 
11.609 
11.410 
11.251 

11.137 
11.071  ^^ 
11.055  — 
11.089  ^ 
11.173   *^ 

132 

11.305 


260 
276 
282 
276 


259 
234 
199 
159 
114 


66 


11.482 
11.700 
11.954 
12.242 

12.557 
12.892 
13.243 
13.601 
13.959 

14.308 
14.642 
14.951 
15.225 
15.458 

15.642 
15.770 
15.839 


177 
218 
254 
288 
315 


335 
351 
358 
358 
349 

334 
309 
274 
233 
184 

128 
69 


DecUnflr 
tion. 


-43    6 


// 


74.94 
78.32 
81.51 
84.41 
86.95 

89.10 
90.80 
92.03 
92.78 
93.03  — 

23 

92.80 
92.09 
90.92 
89.34 
87.37 


338 
319 
290 
254 
215 


170 

123 

75 


85.08 

82.49 
79.71 
76.78 
73.80 

70.85 
68.01 
65.40 
63.08 
61.16 


71 

117 
158 
197 
229 

259 
278 
293 
296 
295 

284 
261 
232 
192 
145 


59.71   ^ 
58.79 
58.45  — 
58.71   ^ 
59.59   ^ 

148 

61.07 

203 
250 
293 
321 
340 


63.10 

65.60 
68.53 
71.74 

75.14 

78.64 
82.10 


350 
346 


S  HonooerotU. 

Mag.  4.7 


Right 
Ascension. 


h   m 
6  36 


8 

23.415 
23.513 
23.562 
23.562 
23.515 

23.426 
23.301 
23.153 
22.987 
22.818 

22.655 
22.505 
22.380 
22.285 
22.225 

22.203 
22.221 
22.278 
22.373 
22.504 

22.669 
22.862 
23.083 
23.324 
23.586 

23.862 
24.150 
24.448 
24.753 
25.058 

25.361 
25.658 
25.943 
26.208 
26.449 

26.657 
26.826 
26.951 


98 

49 

0 

47 

89 

125 
148 
166 
169 
163 

150 

125 

95 

60 

22 

18 

57 

95 

131 

165 

193 
221 
241 
262 
276 

288 
298 
305 
305 
303 

297 
285 
265 
241 
208 

169 
125 


Declina- 
tion. 


+  9  58 


// 


30.81 
29.92 
29.17 
28.54 
28.04 

27.66 
27.41 
27.25 
27.18 
27.18 

27.25 
27.39 
27.62 
27.91 
28.27 

28.71 
29.22 
29.79 
30.41 
31.06 

31.71 
32.33 
32.89 
33.36 
33.70 

33.88  J 

33.89  — 
33.68   ^^ 


89 
75 
63 
50 
38 

25 
16 

7 
0 

7 

14 
23 
29 
36 
44 

51 
57 
62 
65 
65 

62 
56 
47 
34 

18 


33.29 
32.70 

31.91 
30.98 
29.94 
28.82 
27.67 

26.55 
25.48 
24.51 


39 
59 
79 

93 
104 
112 
115 
112 

107 
97 


€  Oeminonun. 
Mag.  3.2 


Right 
Ascension. 


h       m 
6     38 


113 
60 


8 

48.416 
48.529 
48.589 
48.594  ~ 
48.548   *^ 

92 

131 
159 
177 
183 
177 

160 

137 

103 

65 

23 

20 

63 

105 

144 

180 

212 
240 
265 
284 
303 

315 
325 
332 
335 
334 

326 
314 
293 
266 
333 

189 
142 


48.456 
48.325 
48.166 
47.989 
47.806 

47.629 
47.469 
47.332 
47.229 
47.164 

47.141 
47.161 
47.224 
47.329 
47.473 

47.653 

47.865 
48.105 
48.370 
48.654 

48.957 
49.272 
49.597 
49.929 
50.264 

50.598 
50.924 
51.238 
51.531 
51.797 

52.030 
52.219 
52.361 


Declina- 
tion. 


+25  12 


#/ 


5 
16 
24 
27 
29 

27 
22 
16 


58.39 
58.44 
58.60 
58.84 
59.11 

59.40 

59.67 

59.89 

60.05 

60.12  - 
1 

60.11 

60.02 

59.85 

59.61 

59.34 

59.05 
58.75 
58.46 
58.18 
57.92 

57.70 
57.47 
57.25 
57.01 
56.76 

56.47 
56.13 
55.75 
55.32 
54.85 

54.36 
53.86 
53.39 
52.97 
52.62 

52.38 
52.24 
52.21 


9 
17 

24 
27 
29 

30 
29 
28 
26 
22 

23 
22 
24 
25 
29 

34 
38 
43 
47 
49 

50 
47 
42 
35 
24 

14 
3 


S  Oeminomm. 
Mag.  3.4 


Right 
Ascension. 


h       m 
6     40 


105 
54 


8 

36.840 
36.945 
36.999 
37.004  — 
36.961   *^ 

86 

123 
149 
164 
171 
165 

151 

127 

99 

62 

25 

16 

55 

93 

130 

163 

193 
220 
242 
363 
277 

290 
301 
308 
310 
309 

302 
292 
273 
247 
215 

176 
131 


36.875 
36.752 
36.603 
36.439 
36.268 

36.103 
35.952 
35.825 
35.726 
35.664 

35.639 
35.655 
35.710 
35.803 
35.933 

36.096 
36.289 
36.509 
36.751 
37.014 

37.291 
37.581 
37.882 
38.190 
38.500 

38.809 
39.111 
39.403 
39.676 
39.923 

40.138 
40.314 
40.445 


Declina- 
tion. 


+12  59 


tf 


16.69 
15.97 
15.38 
14.90 
14.55 

14.31 
14.15 
14.06 


14.03  — 

14.04  ^ 


73 
69 
48 
36 
34 

16 
9 


14.10 
14.20 
14.34 
14.52 
14.77 

15.06 
15.40 
15.79 
16.22 
16.67 

17.13 
17.56 
17.95 
18.26 
18.45 

18.53 
18.44 
18.19 
17.77 
17.17 

16.42 
15.55 
14.59 
13.58 
12.57 

11.59 

10.68 

9.88 


10 
14 
18 
35 
39 

34 
39 
43 
46 
46 

43 
39 
31 
19 
8 

9 
35 
43 
60 
76 

87 

96 

101 

101 

98 

91 
80 


Mean  Place 
Sec  d,  Tan  d 


11.546 
1.370 


78.49 
-0.936 


21.140 
1.015 


27.69 
+0.176 


45.897 
1.105 


55.35 
+0.471 


34.528 
1.026 


13.76 
+0.231 


Df  a,  Dm  a 
Df  d,  Dm  d 


+0.04 
-0.1 


-0.01 
+1.0 


+0.07 
-0.1 


0.00 
+1.0 


+0.07 
-0.1 


+0.01 
+1.0 


+0.07 
-0.1 


0.00 
+1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinston 
Mean  Tune. 


Jan.  0.5 
10.5 
20.4 
30.4 

Feb.    9.4 

19.4 
29.3 
Mar.  10.3 
20.3 
30.3 

Apr.  9.2 
19.2 
29.2 

May  9.1 
19.1 

29.1 

June    8.1 

18.0 

28.0 

July    8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  5.8 
15.8 
25.8 

Oct.  5.7 
15.7 

25.7 

Nov.    4.7 

14.6 

24.6 

Dec.    4.6 

14.5 
24.5 
34.5 


Mean  Place 
Sec  dy  Tan  9 


^Auilgee. 
Mag.  5.3 


Right 
Aaoension. 


h   m 
6  40 


8 

44.384 
44.517 
44.584 
44.584 
44.522 

44.402 
44.234 
44.030 
43.804 
43.570 

43.341 
43.132 
42.952 
42.812 
42.719 

42.675 
42.688 
42.753 
42.870 
43.038 

43.251 
43.506 
43.797 
44.118 
44.466 

44.836 
45.224 
45.625 
46.034 
46.445 

46.854 
47.254 
47.637 
47.995 
48.319 

48.599 
48.827 
48.996 


133 

67 

0 

02 

120 

168 
204 
226 
234 
229 

209 

180 

140 

93 

44 

13 

66 

117 

168 

213 

255 
291 
321 
348 
370 

388 
401 
409 
411 
409 

400 
383 
358 
324 
280 


228 
160 


Declina- 
tion. 


443  39 


// 


47.09 
48.29 
49.53 
50.78 
51.97 

53.05 
53.95 
54.63 
55.07 
55.22  ~ 

12 

55.10 
54.72 
54.10 
53.25 
52,23 


120 
124 
125 
119 
108 


90 
68 
44 


51.06 

49.80 
48.48 
47.14 

45.82 

44.53 
43.31 
42.18 
41.12 
40.17 

39.34 
38.63 
38.04 
37.58 
37.29 

37.15 
37.18 
37.41 
37.83 
38.46 

39.26 
40.24 
41.35 


38 

62 

85 

102 

117 

126 
132 
134 
132 
129 

122 

113 

106 

95 

83 

71 
59 
46 
29 
14 

3 
23 
42 
63 
80 

98 
111 


41.291 
1.382 


44.08 
+0.954 


a  Canis  Majozlt. 

(SiHu8,) 

Mag.  -1.6 


Right 
Ascension. 


h      m 
6     41 


8 

28.765 
28.838 


73 


24 

28.862  — 

28.837   ^ 

28.766   ^^ 
111 

28.655 

28.509 

28.338 

28.154 

27.964 


146 
171 
184 
190 
184 

169 

148 

118 

84 

47 


27.780 
27.611 
27.463 
27.345 
27.261 

27.214     ^ 

27.207  — 

27.239   ^^ 

27.309   ^° 

27.417  ''' 
142 


27.559 
27.734 
27.937 
28.163 
28.411 

28.678 
28.959 
29.249 
29.546 
29.845 

30.141 
30.428 
30.700 
30.950 
31.172 

31.360 
31.507 
31.608 


175 

203 
226 
248 
267 

281 
290 
297 
299 
296 

287 
272 
250 
222 

188 

147 
101 


Declina- 
tion. 


18  Monocerotis. 

Mag.  4.7 


Right 
Ascension. 


-16  35 


ft 


243 


58.06 
60.49 
62.74  ^ 


202 
174 
146 


113 
81 
48 


64.76 
66.50 

67.96 
69.09 
69.90 
70.38 

70.53  — 

17 

70.36 
69.90 
69.12 
68.08 
66.77 

65.25 
63.54 
61.69 
59.74 
57.75 

55.79 
53.91 
52.20 
50.71 
49.51 

48.65 
48.18 
48.14  — 
48.55   ^^ 

85 
129 


46 

78 

104 

131 

152 

171 
185 
195 
199 
196 

188 
171 
149 
120 
86 

47 


49.40 

50.69 
52.35 
54.36 
56.63 
59.08 

61.64 
64.22 
66.73 


166 
201 
227 
245 
256 

258 
251 


26.790 
1.044 


60.58 
-0.298 


h 
6 


m 
43 


8 

31.036 
31.135 
31.185 
31.187 
31.142 

31.055 
30.934 
30.787 
30.623 
30.454 

30.290 
30.138 
30.009 
29.908 
29.841 

29.811 
29.818 
29.863 
29.946 
30.065 

30.216 
30.396 
30.604 
30.833 
31.082 

31.349 
31 .628 
31.918 
32.214 
32.514 

32.812 
33.105 
33.387 
33.650 
33.889 

34.095 
34.264 
34.388 


99 

50 

2 

45 
87 

121 
147 
164 
169 
164 

162 

129 

101 

67 

30 

7 

46 

83 

119 

151 

180 
208 
229 
249 
207 

279 
290 
296 
300 
298 

293 
282 
263 
239 
206 

169 
124 


Declina- 
tion. 


48  Camelop. 
Mag.  5.1 


+  2  30 


// 


20.89 
19.53 
18.31 
17.26 
16.38 

15.69 
15.16 
14.81 
14.62 
14.58 

14.68 
14:94 
15.32 
15.84 
16.50 

17.27 
18.14 
19.09 
20.10 
21.15 

22.19 
23.19 
24.09 
24.86 
25.46 


136 

122 

105 

88 

09 

53 

36 

19 

4 

10 

26 
38 
52 
66 

77 

87 

96 

101 

106 

104 

100 
90 
77 
60 
39 

25.85 
25.99  — 
25.86   ^^ 
25.46   ^ 
24.77   ^ 

92 


23.85 
22.68 
21.34 
19.86 
18.31 

16.74 
15.21 
13.76 


117 

134 
148 
156 
157 

163 
146 


28.835 
1.001 


18.00 
+0.044 


Ri^t 
Asoenakn. 


h      m 
6     44 


8 

45.05 
45.25 
45.32 
45.26 
45.07 

44.78 
44.40 
43.95 
43.45 
42.93 

42.42 
41.94 
41.51 
41.15 
40.88 


20 

7 

6 
19 
29 

38 
45 
50 
52 
51 

48 
43 
36 
27 
16 


40.72  . 
40.65  -' 
40.68    ^ 

15 
24 
35 


40.83 
41.07 

41.42 
41.85 
42.36 
42.94 
43.58 

44.27 
45.00 
45.76 
46.54 
47.32 

48.09 
48.84 
49.56 
50.21 
50.78 

51.28 
51.66 
51.93 


43 
51 

58 
64 
69 

73 
76 
78 
78 

n 

76 
72 
65 
67 
60 

88 
27 


tion. 


+«8  49 


19.03 
21.52 
24.03 
26.46 
28.72 


20 

2» 

23e 

I9S 


30.70  ,^ 
32.32 
33.52  .^ 
34.26  ^ 
34.50  — 


n 
m 

151 

m 

23D 


339 
£2 
259 
2SS 
2S3 


34.25 
33.52 
32.34 
30.75 
28.84 

26.64 
24.25 
21.73 
19.14 
16.56 

14.04 
11.64 

9.40 

7.37 

5.62 

4.13 
2.94 
2.10 
1.61   ,^ 
1.50  — 

1.76 
2.41 
3.44 
4.83 
6.56 

8.59 
10.85 
13.28 


240 

203 
175 
lit 


119 
S4 
49 


6S 
lOS 
139 
173 
70 


231 
213 


39.362 
2.789 


16.09 
+2.603 


D^a,  Dm  a 


+0.09 
-0.1 


+0.01 
+1.0 


+0.05 
-0.1 


0.00 
+1.0 


+0.06 
-0.1 


0.00 
+1.0 


+0.13 
-0.1 


+0.03 
+1.0 


APPARENT  PLACES  OF  STARS,  1916, 


375 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washlnffton 
Mean  Time. 


Jan.  0.5 
10.5 
20.5 
30.4 

Feb.    9.4 

19.4 
29.3 
Mar.  10.3 
20.3 
30.3 

Apr.  9.2 
19.2 
29.2 

May  9.2 
19.1 

29.1 

June    8.1 

18.0 

28.0 

July    8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.9 

Sept.  5.8 
15.8 
25.8 

Oct.  5.7 
15.7 

25.7 

Nov.    4.7 

14.6 

24.6 

Dec.    4.6 

14.6 
24.5 
34.5 


e  Qemlnorom. 
Mag.  3.6 


Ascension. 


h      m 
6     47 


8 

18.032 
18.164 
18.236 


132 
72 


13 

18.249  — 

18.206  ^^ 
06 

18.111 


17.972 
17.801 
17.609 
17.409 

17.212 
17.032 
16.877 
16.757 
16.677 

16.641 
16.651 
16.708 
16.810 
16.956 

17.140 
17.361 
17.613 
17.893 
18.197 

18.519 
18.858 
19.210 
19.570 
19.934 

20.298 
20.656 
21.001 
21.326 
21.621 

21.880 
22.093 
22.255 


130 
171 
102 
200 
107 


180 

155 

120 

80 

36 

10 

57 

102 

146 

184 

221 
252 
280 
304 
322 

330 
352 
360 
364 
364 

358 
345 
325 
205 
250 

213 
162 


Declina- 
tion. 


+34     3 


tt 


51.60 
52.19 
52.87 
53.61 
54.35 

55.04 
55.66 
56.15 
56.49 
56.65 

56.64 
56.44 
56.09 
55.59 
54.98 

54.27 
53.51 
52.71 
51.90 
51.09 

50.31 
49.55 
48.82 
48.14 
47.48 

46.85 
46.25 
45.68 
45.16 
44.68 

44.28 
43.96 
43.77 


50 
68 
74 
74 
60 

62 
40 
34 
16 

1 

20 
35 
50 
61 
71 

76 
80 
81 
81 

78 

76 
73 
68 
66 
63 

60 
57 
52 
48 
40 

32 
10 

8 


a  Piotorit. 

Mag.  3.3 


Right 
Asoenskm. 


43.69  - 

43.76    ^ 
21 

43.97 


44.34 

44.85 


37 
51 


h 
6 


m 
47 


0 
11 
10 
27 
34 

90 
44 

47 
48 

47 

46 
43 
38 
33 
27 

20 
12 


8 

22.77 
22.77 
22.66 
22.47 
22.20 

21.86 
21.47 
21.03 
20.56 
20.08 

19.61 
19.15 
18.72 
18.34 
18.01 

17.74 
17.54 
17.42 

17.37  - 

17.40    ^ 
10 

17.50 
17.67 
17.92 
18.24 
18.61 

19.04 
19.50 
20.00 
20.50 
21.01 

21.51 
21.99 
22.42 
22.78 
23.09 

23.31 
23.45 
23.61 


17 
25 
32 
37 
43 

46 
50 
50 
51 
50 

48 
43 
36 
31 
22 

14 
6 


Declina- 
tion. 


-61  50 


// 


59.51 
63.23 
66.78 
70.08 
73.02 


872 
355 
330 
204 
254 


75.56^ 

7^-20  X05 
80.25  gj 

80.76  — 

3 


80.73 
80.19 
79.12 
77.58 
75.61 


73.24 
70.54 
67.57 
64.44 
61.20 

57.97 
54.82 
51.89 
49.25 
47.00 


54 
107 
154 
107 
237 

270 
207 
313 
324 
323 

315 
203 
264 
225 
176 


^5-24  ,22 

43.42  — 
43.47  ^ 
44.18   ^^ 

137 

45.55 

100 
253 
301 
836 
363 

376 
378 


T  AlgUt. 

Mag.  2.8 


Ri^t 
Aaoension. 


47.54 
50.07 
53.08 
56.44 

60.07 
68.83 
67.61 


h      m 
6     47 

8 

53.539  32 
53.571  — 
53.532  ** 
53.427  *^ 
53.259  ^^ 

223 


53.036 
62.767 
52.464 
52.140 
51.807 

51.476 
51.162 
50.871 
50.616 
50.403 


260 
303 
824 
333 
331 


314 
201 
255 
213 
165 


50.238  JJ2 

50.126   ^ 

50.068  — 

50.069  ^ 

55 

111 


50.124 

50.235 
50.400 
50.616 
50.877 
51.179 

51.516 
51.881 
52.267 
52.665 
53.064 

53.458 
53.835 
54.183 
54.494 
54.756 

54.962 
55.104 
55.180 


165 
216 
261 
302 
337 

365 
386 
308 
300 
304 

377 
348 
311 
262 
206 

142 

76 


Declina- 
tion. 


-50  30 


// 


47.87 
51.47 
54.88 
58.04 
60.87 

63.28 
65.24 
66.72 
67.69   ,^ 

46 

68.15  — 

6 
68.09 
67.63 
66.48 
64.98 
63.07 


860 
841 
816 
283 
241 


106 

148 

07 


56 
105 
150 
101 
220 

260 
284 
302 
308 
310 

208 
280 
240 
211 
165 


34.11  ^^^ 

33.00   ^2 

32.48  — 

32.60    " 

33.35   ^* 
130 

34.74 


60.78 
58.18 
55.34 
52.32 
49.24 

46.14 
43.16 
40.36 
37.87 
35.76 


15  Lyncit. 
Mag.  4.5 


36.71 
39.21 
42.17 
45.46 

49.00 
52.66 
56.32 


107 
250 
206 
320 
854 


366 
366 


Rij^t 
Ajoension. 


h      m 
6     50 

8 

4.714  ,„ 

4.886^2 

4.968  — 

4.959     • 

4.863   ^ 
175 


4.688 
4.446 
4.154 
3.829 
3.490 

3.153 
2.840 
2.562 
2.335 
2.168 


242 
202 
325 
330 
337 


313 
278 
227 
167 
08 


2.070 

2.042  — 
2.088  ^* 
2.205  *^^ 
2.392  ^*^ 

251 

2.643 

311 

365 
412 
453 
486 


2.954 
3.319 
3.731 
4.184 

4.670 
5.185 
5.720 
6.267 
6.821 

7.372 
7.910 
8.426 
8.907 
9.341 

9.715 
10.018 
10.239 


515 
535 
547 
554 
551 


538 
516 
481 
434 
374 


303 
221 


Declina- 
tion. 


+58  31 


tt 


65.86 
67.84 
69.87 
71.88 
73.76 

75.45 

76.86 

77.94 

78.63 

78.91  — 
13 

78.78 

78.25 

77.34 

76.09 

74.55 


106 
203 
201 
188 
160 


141 

108 

60 


72.78 
70.83 
68.77 
66.63 
64.49 

62.41 
60.39 
58.50 
56.76 
55.22 

53.87 
52.77 
51.91 
61.33 
61.03 

51.03 
51.34 
51.97 
52.91 
54.15 

55.65 
57.39 
59.29 


53 

01 

125 

154 

177 

105 
206 
214 
214 
208 

202 
180 
174 
154 
135 

no 

86 

58 

30 

0 

31 

63 

04 

124 

150 

174 
100 


Mean  Place 
Sec  d.  Tan  d 


15.287 
1.207 


49.17 
+0.676 


19.858 
2.119 


64.03 
-1.869 


51.096 
1.572 


52.06 
-1.214 


0.597 
1.916 


63.62 
+1.634 


+0.08 
-0.1 


+0.01 
+1.0 


+0.01 
-0.1 


-0.03 
+1.0 


+0.03 
-0.1 


-0.02 
+1.0 


+0.10 
-0.1 


+0.03 
+1.0 


APPARENT  PLACES  OF  STARS,  1916. 


377 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahlni 


[nffton 


Jan.     0.5 

10.6 

20.5 

30.4 

Feb.    9.4 

19.4 
29.4 
Mar.  10.3 
20.3 
30.3 

Apr.  9.2 
19.2 
29.2 

May  9.2 
19.1 

29.1 

June    8.1 

18.1 

28.0 

July    8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.9 

Sept.  5.8 
15.8 
25.8 

Oct.  5.8 
15.7 

25.7 

Nov.    4.7 

14.6 

24.6 

Dec.    4.6 

14.6 
24.5 
34.5 


Mean  Place 
Sec  a,  Tan  9 


Df  a,  D«a 


Y  Canit  Majorit. 
Mag.  4.1 


ABoensjoa. 


h 
6 


m 
59 


8 

59.609 
59.708 


09 


40 

59.757  — 

59.755     ^ 

59.707   *® 
02 

59.615 


59.487 
59.330 
59.156 
58.973 

58.791 
58.621 
58.469 
58.343 
58.247 

58.187 
58.164 
58.177 
58.229 
58.317 

58.440 
58.595 
58.779 
58.990 
59.224 

59.479 
59.751 
60.036 
60.332 
60.633 

60.935 
61.233 
61.520 
61.788 
62.031 

62.241 
62.412 
62.538 


128 
157 
174 
183 
182 


170 

152 

126 

06 

60 


23 

13 

52 

S8 

123 

155 
184 
211 
234 
255 

272 
285 
206 
301 
302 

296 
287 
268 
243 
210 


171 
126 


Decline- 

tiOQ. 


-15  30 


tt 


26.97 
29.38 
31.63 
33.67 
35.46 

36.96 
38.16 
39.05 
39.63   25 
39.88  — 

5 

39.83 


241 
225 
204 
170 
150 


120 
80 
58 


36 

65 

02 

118 

140 


39.47 
38.82 
37.90 
36.72 

35.32 
33.71 
31.96 
30.10 
28.18 

26.26 
24.41 
22.70 
21.18 
19.93 

18.99 

18.44   ^^ 

18.30  — 

18.59  ^ 

19.32   ^^ 
116 

20.48 


161 
175 
186 
102 
102 


185 
171 
152 
125 
04 


55 


22.03 
23.91 
26.08 
28.44 

30.93 
33.45 
35.94 


155 

188 
217 
236 
240 

252 
240 


57.505 
1.038 


30.09 
-0.277 


+0.05 
-0.1 


0.00 
+1.0 


<^  Cania  Majoris. 
Mag.'2.0 


Right 
Aaoension. 


h 
7 


m 
4 


8 

60.601 
60.694 


03 


41 

60.735  — 
60.723  *^ 
60.660   ^ 

107 

60.553 

145 
176 
105 
205 
205 

105 
176 
151 
110 

83 

47 
6 


60.408 
60.232 
60.037 
59.832 

59.627 
59.432 
59.256 
59.105 
58.986 

58.903 
58.856 


58.860  — 

58.884   ^* 

58.956   '^'^ 
111 

59.067 

145 
179 
207 
235 
260 


59.212 
59.391 
59.598 
59.833 

60.093 
60.373 
60.668 
60.977 
61.291 

61.606 
61.916 
62.213 
62.491 
62.740 

62.953 
63.125 
63.248 


280 
295 
309 
314 
315 


310 
297 
278 
249 
213 


172 
123 


Declina- 
tion. 


-26  15 


tt 


29.12 
32.04 
34.80 
37.34 
39.59 

41.54 
43.12 
44.31 
45.12 
45.54 

45.58 
45.22 
44.48 
43.40 
42.00 

40.31 
38.37 
36.22 
33.94 
31.58 

29.21 
26.91 
24.76 
22.83 
21.21 

19.96 
19.14 
18.80 
18.97 
19.65 

20.86 
22.53 
24.63 
27.09 
29.82 

32.72 
35.71 
38.69 


292 
276 
254 
225 
195 


158 

119 

81 

42 

4 

36 

74 

108 

140 

169 

194 
215 
228 
236 
237 

230 
215 
193 
162 
125 

82 
34 

17 

68 

121 

167 
210 
246 
273 
290 

299 
298 


58.493 
1.115 


32.77 
-0.493 


+0.05 
-0.1 


-0.01 
+1.0 


68  AaxigK. 

Mag.  5.1 


Ri«ht 
Aaoension. 


h 

7 


m 
5 


8 

55.789 
55.949 
56.045 


160 
96 


34 
56.079  — 

56.060   ^ 
87 

55.963 

136 

175 

200 

214 
213 

201 
177 
146 
105 
60 

13 

36 

84 

130 

173 


55.827 
55.652 
55.452 
55.238 

55.025 
54.824 
54.647 
54.501 
54.396 

54.336 
54.323 
54.359 
54.443 
54.573 

54.746 
54.958 
55.206 
55.485 
65.793 

56.123 
56.475 
66.844 
57.224 
57.612 

58.004 
58.392 
58.770 
59.128 
59.459 

59.752 
59.998 
60.192 


212 
248 
279 
308 
330 


352 
369 
380 
388 
392 

388 
378 
358 
331 
293 

246 
194 


Dedin*. 
tion. 


+39  27 


II 


32.22 
33.10 
34.08 
35.12 
36.18 


88 

98 

104 

106 

102 


37.20 

38.11 
38.86 
39.42 
39.76 

39.87 
39.73 
39.38 
38.82 
38.08 

37.19 
36.19 
35.10 
33.96 
32.80 

31.63 
30.47 
29.35 
28.27 
27.24 

26.26 
25.35 
24.52 
23.79 
23.15 

22.64 

22.27 

22.08 

22.07  — 

22.26   ^* 
39 

22.65 

23.24 

24.01 


91 

75 
66 
34 
11 

14 
35 
56 
74 
89 

100 
109 
114 
116 
117 

116 
112 
108 
103 
98 

91 
83 
73 
64 
51 

37 
19 


59 

77 


52.857 
1.295 


31.38 
+0.823 


+0.08 
-0.1 


+0.02 
+1.0 


61  Oeminomm. 
Mag.  5.3 


Right 
Aneosion. 


h     m 

7      8 


8 

35.321 
35.456 
35.540 


135 

84 


33 

35.573  — 

35.555   " 
65 


35.490 
35.385 
35.250 
35.093 
34.924 

34.757 
34.599 
34.460 
34.347 
34.267 

34.222 


105 
135 
157 
160 
167 

158 

139 

113 

80 

45 


34.215  — 
34.247  ^^ 
34.318  ^^ 
34.424  ^^ 

140 


34.564 
34.736 
34.937 
35.162 
35.409 

35.677 
35.960 
36.258 
36.567 
36.883 

37.203 
37.521 
37.830 
38.126 
38.401 

38.644 
38.850 
39.010 


172 

201 
225 
217 

268 

283 
298 
309 
316 
320 

318 
309 
296 
275 
243 

206 
160 


Declina- 
tion. 


+16  18 


II 


10.37 
9.77 
9.31 
8.99 
8.81 

8.73 
8.73 
8.79 
8.88 
8.99 

9.11 
9.24 
9.36 
9.48 
9.60 

9.74 

9.89 
10.05 
10.22 
10.40 

10.57 

10.71 

10.80 

10.83  — 

10.76     ^ 
18 

10.58 

10.27 

9.82 

9.23 

8.50 

7.66 
6.72 
5.73 
4.72 
3.74 

2.81 
2.00 
1.31 


60 

46 
32 
18 

8 

0 

6 

0 

11 

12 

13 
12 
12 
12 
14 

15 
16 
17 
18 
17 

14 
0 


31 
45 

59 
73 
84 

94 
99 
101 
98 
93 

81 
69 


32.969 
1.042 


8.93 
+0.292 


+0.08 
-0.1 


+0.01 
+1.0 


1 


378 


APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washtoeton 
MeanT&ne. 


Jan.  0.5 
10.6 
20.6 
30.4 

Feb.    9.4 

19.4 
29.4 
Mar.  10.3 
20.3 
30.3 

Apr.  9.3 
19.2 
29.2 

May  9.2 
19.1 

29.1 

June    8.1 

18.1 

28.0 

July    8.0 

18.0 
28.0 
Aug.  6.9 
16.9 
26.9 

Sept.  5.8 
15.8 
25.8 

Oct.  5.8 
15.7 

25.7 

Nov.    4.7 

14.7 

24.6 

Dec.    4.6 

14.6 
24.5 
34.5 


y^  Volantis. 
Mag.  3.9 


Right 
ABoensioQ. 


h 

7 

8 

31.36 
31.36 
31.23 
30.97 
30.60 

30.14 
29.59 
28.97 
28.31 
27.63 

26.94 
26.26 
25.61 
25.01 
24.47 

24.01 
23.64 
23.36 
23.18 


m 
9 


0 
13 
26 
87 
46 

55 
62 
66 
68 
60 

68 
65 
60 
54 
46 

37 
28 

18 
8 


23.10  - 

4 

23.14 
23.29 
23.54 
23.89 
24.34 


24.86 
25.46 
26.11 
26.79 
27.48 

28.16 
28.82 
29  42 
29.94 
30.38 

30.70 
30.91 
30.99 


15 
25 
35 
45 
52 

60 
65 
68 
60 
68 

66 
60 
52 
44 
32 

21 

8 


DecUna* 
tion. 


-70  21 


// 


39.81 
43.62 
47.32 
50.84 
54.05 

56.89 
59.32 
61.26 
62.71 
63.60 

63.98 
63.82 
63.14 
61.94 
60.28 

58.19 
55.73 
52.96 
49.95 
46.78 

43.56 
40.39 
37.35 
34.54 
32.09 


381 
370 
352 
321 
284 


243 

104 

145 

80 

38 


16 

68 

120 

166 

200 

246 
277 
301 
317 
322 


X  Gemlnorom. 

Mag.  3.6 


317 
304 
281 
245 
200 


30.09 

150 

28.59 

27.68   ^ 

27.41  — 

27.80   ^* 
108 

28.88 

170 
228 
281 
323 
355 

374 
383 


30.58 

32.86 
35.67 
38.90 

42.45 
46.19 
50.02 


Right 
ABoension. 


h       m 
7     13 


8 

18.378 
18.518 
18.607 


140 
80 


37 

18.644  — 

18.630   " 
61 

18.569 

18.466 

18.333 

18.177 

18.009 

17.842 
17.683 
17.542 
17.427 
17.344 


103 
133 
156 
168 
167 

150 

141 

115 

83 

48 


17.296  ^^ 

17,286  — 

17.314   ^ 

17.379   ^ 

17.481  *^ 
136 

17.617 


17.785 
17.981 
18.203 
18.447 

18.712 
18.994 
19.290 
19.599 
19.916 

20.236 
20.557 
20.870 
21.169 
21.447 

21.695 
21.906 
22.073 


168 
106 
222 
244 
265 

282 
206 
300 
317 
320 


321 
313 
200 

278 
248 

211 

167 


Declina- 
tion. 


+16  41 


tt 


35.31 
34.72 
34.28 
33.98 
33.82 

33.76 
33.78 
33.86 
33.97 
34.10 

34.23 
34.36 
34.48 
34.60 
34.71 

34.83 
34.97 
35.10 
35.25 
35.39 

35.52 
35.63 

35.68  — 
35.67     ^ 


50 
44 
30 
16 
6 

2 

8 

11 

13 

13 

13 
12 
12 
11 
12 

14 
13 
15 
14 
13 

11 


TT  AlfUt. 

Mag.  2.7 


Right 
Aaoension. 


35.56 

35.33 
34.98 
34.50 
33.88 
33.11 

32.24 
31.28 
30.28 
29.26 
28.27 

27.35 
26.54 
25.86 


11 
23 

35 
48 
62 
77 
87 

06 

100 

102 

00 

02 

81 

68 


h 

7 


m 
14 


8 

12.721 
12.813 


02 


35 
12.848  — 

12.824  ^ 

12.745   ^® 

120 

12.616 


12.445 
12.240 
12.014 
11.774 

11.532 
11.299 
11.085 
10.894 
10.737 

10.616 
10.536 
10.497 
10.502 
10.550 

10.641 
10.774 
10.946 
11.154 
11.393 

11.664 
11.960 
12.276 
12.607 
12.947 

13.289 
13.626 
13.948 
14.247 
14.514 

14.741 
14.921 
15.048 


171 
205 
226 
240 
242 


233 
214 
101 
157 
121 


80 
30 

5 
48 
01 

133 
172 
208 
230 
271 

206 
316 
331 
340 
312 

337 
322 
200 
267 
227 


180 
127 


Declina- 
tion. 


-36  56 


n 


42.14 
45.47 
48.68 
51.66 
54.36 

56.72 
58.67 
60.21 
61.30 
61.94 

62.12 
61.86 
61.15 
60.03 
58.52 

56.68 
54.52 
52.13 
49.53 
46.84 

44.12 
41.45 
38.94 
36.65 
34.68 


833 
321 
208 
270 
236 


105 

154 

100 

64 

18 


26 

71 

112 

151 

184 

216 
230 
260 
260 
272 

267 
251 
220 
107 
157 


^•11  110 

32.01  ^^ 

31.44  — 

31.45  ^ 

32.02  *' 

116 

33.18 

171 

221 

263 

208 

321 

335 

338 


34.89 
37.10 
39.73 

42.71 

45.92 
49.27 
52.65 


d  Oeminomm. 

Mag.  3.5 


Right 
AncerBJon. 


h      m 
7     15 

8 

8.951 

148 
9.099 

9.193 

9.234  — 

9.222   ^^ 
61 


9.161 
9.057 
8.921 
8.760 
8.587 

8.414 
8.250 
8.104 
7.985 
7.898 


104 
136 
161 
173 
173 


164 
146 

no 

87 
52 


7.846   ,, 

7.834  — 

7.862   ^ 

7.929  •^ 

8.034  '^ 
130 

8.173 

172 
203 
227 
253 
273 


DecUxtt* 
tkn. 


8.345 
8.548 
8.775 
9.028 

9.301 

9.591 

9.898 

10.217 

10.544 

10.876 
11.208 
11.532 
11.842 
12.132 

12.390 
12.611 
12.786 


200 
307 
310 
327 
332 

332 
324 
310 
200 
258 

221 
176 


+22    S 


** 


17.60  ^ 

17.36 

11 

17.25  — 
17.28    ^ 


17.42 

17.63 
17.89 
18.16 
18.40 
18.61 

18.77    , 

18.86  3 
18.89  - 

18.87  \ 
18.80 


14 

21 

r 

24 

31 
16 


18.69 
18.56 
18.40 
18.24 
18.06 

17.86 
17.65 
17.39 
17.09 
16.73 

16.29 
15.77 
15.17 
14.47 
13.70 

12.88 
12.03 
11.17 
10.37 
9.64 

9.01 
8.51 
8.16 


11 

u 

i( 
le 

I* 
ao 

21 

» 

30 
36 
44 

52 

m 

82 

&5 

m 
» 

S5 


Mean  Place 
Sec  a,  Tan  ^ 


27.782 
2.975 


45.79 
-2.803 


16.021 
1.044 


34.15 
+0.300 


10.561 
1.251 


46.56 
-0.752 


6.499 
1.080 


16.82 
+0,407 


D^a,  Dm  a 


-0.01 
-0.1 


-0.06 
+1.0 


+0.07 
-0.1 


+0.01 
+0.9 


+0.04 
-0.1 


-0.02 
+0.9 


+0.07 
-0.1 


+0.01 
+0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


fi  Volantls. 
Mag.  4.0 


Right 
Aaoeosion. 


Jan.  0.5 
10.5 
20.5 
30.4 

Feb.    9.4 

19.4 
29.4 
Mar.  10.3 
20.3 
30.3 

Apr.  9.3 
19.2 
29.2 

May  9.2 
19.1 

29.1 

June    8.1 

18.1 

28.0 

July    8.0 

18.0 
28.0 
Aug.  6.9 
16.9 
26.9 

Sept.  5.8 
15.8 
25.8 

Oct.  5.8 
15.7 

25.7 

Nov.    4.7 

14.7 

24.6 

Dec.    4.6 

14.6 
24.5 
34.5 


Mean  Place 
Sec  d,  Tan  d 


h      m 
7     16 

8 

56.23 
56.27 
56.18 
55.99 
55.69 

55.30 
54.84 
54.30 
53.73 
53.14 

52.54 
51.94 
51.37 
50.84 
50.38 

49.97 
49.63 
49.38 
49.23 
49.16 

49.19 
49.32 
49.54 
49.84 
50.24 

50.70 
51.23 
51.81 
52.42 
53.04 

53.67 
54.27 
54.83 
55.32 
55.73 

56.05 
56.27 
56.38 


4 

9 
19 
30 
39 

46 
54 
67 
59 
60 

60 
57 
53 
46 
41 

34 
25 
15 

7 

3 

13 
22 
30 
40 
46 

53 
58 
61 
62 
63 

60 
56 
49 
41 
32 

22 

11 


Declina- 
tion. 


-67  47 


n 


66.48 
70.32 
74.07 
77.63 
80.90 

83.83 
86.33 
88.37 
89.90 
90.91 

91.38 
91.31 
90.72 
89.62 
88.05 

86.03 
83.64 
80.92 
77.94 
74.82 

71.61 
68.43 
65.38 
62.55 
60.06 


384 
375 
356 
327 
293 


250 
204 
153 
101 

47 


59 
110 
157 
202 


t  Oeminonim. 
Mag.  3.9 


239 
272 
298 
312 
321 

318 
305 
283 
249 
207 


57.^  155 

56.44 

55.47  3^ 

55.13  — 

55.45  ^^ 
99 

56.44 

163 

223 

276 

321 

353 

375 
384 


58.07 

60.30 
63.06 
66.27 

69.80 
73.55 

77.39 


Right 
A«3ension. 


h 

7 


m 
20 


33*282  ^^ 

33.442  ^^ 

33.547 

33.594  — 

33.587  ^ 
60 


52.978 
2.647 


72.73 
-2.451 


33.527 
33.422 
33.282 
33.115 
32.935 

32.752 
32.578 
32.423 
32.294 
32.197 


105 
140 
167 
180 
183 


174 

155 

129 

97 

58 


32.139 
32.120  — 
32.143  ^ 
32.206  ^ 
32.309  ^^ 

140 


32.449 
32.624 
32.830 
33.063 
33.323 

33.605 
33.907 
34.225 
34.556 
34.898 

35.245 
35.593 
35.935 
36.262 
36.568 

36.842 
37.078 
37.267 


175 
206 
233 
260 
282 


302 
318 
331 
342 
347 


348 
342 
327 
306 
274 

236 
189 


Declina- 
tion. 


+27  57 


// 


57.92 
58.01 
58.27 
58.64 
59.10 

59.61 
60.12 
60.60 
61.01 
61.33 

61.52 
61.59 
61.54 
61.38 
61.11 

60.76 
60.35 
59.88 
59.37 
58.84 

58.28 
57.70 
57.10 
56.47 
55.82 

55.12 
54.38 
53.62 
52.82 
52.01 

51.20 
50.43 
49.72 
49.11 
48.61 

48.26 
48.09 
48.08 


9 
26 
37 
46 
51 

51 
48 
41 
82 
19 

7 

5 
16 
27 
35 

41 
47 
51 
53 
56 

58 
60 
63 
65 
70 

74 
76 
80 
81 
81 

77 
71 
61 
50 
35 

17 
1 


30.708 
1.133 


57.79 
+0.531 


V  Canis  Kajorls. 
Mag.  2.4 


Right 
Ascension. 


h     -m 
7     20 

48*490  ^^ 

48.598  ^ 

48.653  — 

48.652     ^ 
52 

100 


48.600 

48.500 
48.360 
48.187 
47.992 
47.783 

47.573 
47.369 
47.181 
47.016 
46.880 

46.779 
46.716 


140 
173 
195 
209 
210 

204 
188 
165 
136 
101 

63 


25 
46.691  — 

46.705   ^* 

46.758  ^ 
91 

46.849 

129 
164 
197 
225 
253 

275 
295 
311 
819 
824 

321 
309 
292 
265 
229 

189 
139 


46.978 
47.142 
47.339 
47.564 

47.817 
48.092 
48.387 
48.698 
49.017 

49.341 
49.662 
49.971 
50.263 
50.528 

50.757 
50.946 
51.085 


Declina- 
tion. 


-29    8 


n 


14.70 
17.76 
20.71 
23.45 
25.92 

28.06 
29.84 
31.25 
32.25 
32.84 

33.02 
32.79 
32.18 
31.19 
29.86 

28.21 
26.29 
24.14 
21.84 
19.43 

16.99 
14.60 
12.34 
10.31 
8.55 

7.15 

5.72  — 
5.78  ® 
6.36  ^ 

112 

7.48 


306 
296 
274 
247 
214 


178 

141 

100 

59 

18 

23 

61 

99 

133 

165 

192 
215 
230 
241 
244 

239 
226 
203 
176 
140 

96 


9.10 
11.18 

13.65 
16.43 

19.42 
22.53 
25.65 


162 
208 
247 
278 
299 

311 
312 


46.397 
1.146 


18.70 
-0.557 


Oroombridge  1308. 
Mag.  5.8 


Right 
Ascension. 


h      m 
7     22 

8 

14.89 
15.18 
15.34 
15.37 
15.28 


15.07 
14.75 
14.35 
13.90 
13.40 

12.89 
12.40 
11.94 
11.54 
11.22 

10.97 
10.82 
10.76 
10.80 
10.96 

11.20 
11.53 
11.94 
12.44 
13.00 

13.62 
14.29 
16.00 
15.74 
16.50 

17.27 
18.04 
18.77 
19.47 
20.11 

20.68 
21.14 
21.50 


29 

16 

3 

9 
21 


32 
40 
45 
50 
51 

49 
46 
40 
82 
25 

15 
6 

4 

16 
24 

33 
41 
50 
56 
62 

67 
71 

74 
76 
77 

77 
73 
70 
64 
57 

46 
36 


Declina- 
tion. 


+68  38 


tf 


18.75 
21.11 
23.59 
26.09 
28.51 

30.73 
32.70 
34.29 
35.46 
36.17 

36.38 
36.10 
35.34 
34.14 
32.54 

30.61 
28.39 
25.97 
23.39 
20.73 

18.06 
15.42 
12.89 
10.49 
8.28 

6.30 
4.59 
8.17 
2.10 
1.38 

1.05 
1.12 
1.59 
2.49 
3.79 

5.45 
7.42 
9.66 


236 
248 
260 
242 
222 


197 

159 

117 

71 

21 

28 

76 

120 

160 

193 

222 
242 
258 
266 
267 

264 
253 
240 
221 
196 

171 

142 

107 

72 

83 

7 

47 

90 

130 

166 

197 
224 


9.238 
2.746 


19.97 
+2.556 


D^a,  Dm  a 
D^  e,  Dm  d 


0,00 
-0.1 


-0.06 
+0.9 


+0.07 
-0.1 


+0.01 
+0.9 


+0.05 
-0.1 


-0.01 
+0.9 


+0.13 
-0.1 


+0.06 
+0.9 


APPARENT  PLACES  OF  STARS,  1916. 


381 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washineton 
HeanTtane. 


Jan.  0.5 
10.5 
20.5 
30.5 

Feb.    9.4 

19.4 
29.4 
Mar.  10.4 
20.3 
30.3 

Apr.  9.3 
19.2 
29.2 

May  9.2 
19.2 

29.1 

June    8.1 

18.1 

28.1 

July    8.0 

18.0 
28.0 
Aug.  6.9 
16.9 
26.9 

Sept.  5.9 
15.8 
€5.8 

Oct.  5.8 
15.8 

25.7 

Nov.    4.7 

14.7 

24.6 

Dec.    4.6 

14.6 
24.6 
34.5 


26  Monocerotis. 
Mag.  5.2 


Right 
Ascension. 


h       m 
7     33 


8 

8.192 
8.333 
8.425 
8.468 
8.461 

8.409 
8.317 
8.192 
8.045 
7.884 

7.719 
7.559 
7.413 
7.289 
7.191 

7.124 
7.090 


141 
92 
43 

7 
A2 

92 
125 
147 
161 
165 

160 

146 

124 

98 

67 

34 
1 


7.089  — 
7.124  ^ 


7.192 

7.292 
7.424 
7.585 
7.771 
7.983 

8.216 
8.470 
8.741 
9.027 
9.323 

9.628 

9.933 

10.233 

10.523 

10.793 

11.037 
11.245 
11.412 


68 
100 

132 
161 
186 
212 
233 

254 

ri 

286 
296 
305 

305 
300 
290 
270 
244 

208 
167 


Declina. 
tion. 


-  3  55 


tt 


19.23 
21.12 
22.86 
24.41 
25.76 

26.87 
27.76 
28.40 
28.84 
29.04 

29.05 
28.84 
28.46 
27.90 
27.17 

26.29 
25.27 
24.15 
22.94 
21.70 


189 

174 
155 
135 
111 


a  Cauls  Minozts. 

(Proofon.) 

Mag.  0.5 


Right 
Ascension. 


89 
64 
44 
20 
1 

21 
38 
56 
73 
88 

102 
112 
121 
124 
125 


20.45 
19.27 
18.16 
17.19 
16.44 


118 
111 

97 
75 
53 

15.91 

15.67  -" 

15.74 

16.14 

16.89 


24 

7 
40 
75 
107 


17.96 
19.32 
20.94 
22.76 
24.72 

26.74 

28.77 
30.73 


136 

162 
182 
196 
202 


203 
196 


h       m 
7     34 

56^463  ^^^ 
56.609 
56.706   ,. 

^    46 

56.752  — 

56.749     ' 
49 

56.700 

56.609 

56.486 

56.341 

56.181 

56.018 
55.861 
55.718 
55.598 
55.504 


91 
123 

145 
160 
163 

157 

143 

120 

94 

61 


55.443 
55.415  — 
55.423     ® 


55.464 
55.541 

55.650 
55.789 
55.957 
56.150 
56.368 

56.606 
56.865 
57.139 

57.428 
57.727 

58.035 
58.343 
58.647 
58.940 
59.215 

59.462 
59.675 
59.846 


41 

77 

109 

139 
168 
193 
218 
238 

259 

r4 

289 
299 
308 

308 
304 
293 
275 
247 

213 
171 


Declina- 
tion. 


-f  5  26 


tt 


28.21 
26.84 
25.64 
24.61 
23.76 


137 

120 

103 

85 

65 


47 

32 

15 

4 


23.11 
22.64 
22.32 
22.17 

22.13  — 

8 

22.21 
22.40 
22.69 
23.07 
23.53 


19 
29 
38 
46 
53 


24.06 
24.67 
25.33 
26.02 
26.72 

27.41 
28.04 
28.60 
29.04 
29.32 

29.42 
29.30 
28.94 
28.33 
27.48 

26.39 
25.10 
23.65 
22.09 
20.47 

18.85 
17.29 
15.83 


61 
66 

69 
70 
69 

63 
56 
44 
28 
10 

12 

36 

61 

85 

109 

129 
145 
156 
162 
162 

156 
146 


84  Lyncis. 
Mag.  5.0 


Ril^t 
Ascension. 


h 

7 


m 
35 


8 

58.630  .„ 

855 

58.885 
59.050 
59.121  — 
59.099  ^ 

108 


58.991 
58.804 
58.553 
58.255 
57.928 

57.588 
57.254 
56.944 
56.671 
56.447 


187 
251 
296 
827 
840 

334 
310 
273 
224 
167 


56.280 
56.178 
56.144  — 
56.177   ^ 
56.280  ^^ 

169 


56.449 
56.681 
56.971 
57.314 
57.706 

58.141 
58.613 
59.118 
59.649 
60.198 

60.758 
61.318 
61.870 
62.397 
62.889 

63.331 
63.708 
64.011 


232 
290 
343 
392 
435 

472 
505 
531 
549 
560 

560 
552 
627 
492 
442 

377 
303 


Declina- 
tion. 


+58  54 


27.14 
28.97 
30.97 
33.05 
35.12 

37.09 
38.88 
40.39 
41.57 
42.37 

42.76 
42.74 
42.30 
41.46 
40.27 

38.78 
37.01 
35.03 
32.89 
30.66 

28.37 
26.09 
23.83 
21.66 
19.62 

17.72 
16.02 
14.53 
13.29 
12.32 


183 
200 
208 
207 
197 

179 

151 

118 

80 

39 


2 
44 

84 
119 
149 

177 
198 
214 
223 
229 

228 
226 
217 
204 
190 

170 

149 

124 

97 

65 

11.67  3^ 

11.35  — 

11.36  ^ 

11.75  ^ 

12.50   ^^ 
111 


13.61 
15.02 
16.72 


111 
170 


fc  Geminomm. 
Mag.  3.7 


Right 
Ascension. 


h 

7 


m 
39 


s 

25.224 
25.400 
25.522 
25.589 


176 
122 

67 


25.601  — 

40 

25.561 
25.474 
25.349 
25.198 
25.028 


24.854 
24.686 
24.531 
24.398 
24.295 


87 
125 
151 
170 
174 

168 
155 
138 
108 
69 


24.226 

24.194  — 

24.200     • 

24.243   ^ 

24.325   ** 
117 

24.442 


24.593 
24.775 
24.985 
25.221 

25.482 
25.763 
26.064 
26.381 
26.710 

27.049 
27.391 
27.730 
28.060 
28.369 

28.653 
28.900 
29.103 


151 
182 
210 
236 
261 

281 
301 
317 
329 
339 


342 
339 
330 
309 
284 

247 
203 


Declina- 
tion. 


+24  35 


ft 


19 


60.23 
60.04 
60.03  — 
60.18   ** 

28 
86 


60.46 

60.82 
61.24 
61.67 
62.08 
62.43 

62.71 
62.89 
62.98 
62.98 
62.89 

62.73 
62.49 
62.20 
61.87 
61.50 

61.09 
60.63 
60.13 
59.58 
58.96 

58.26 
57.50 
56.67 
55.77 
54.81 

53.83 
52.83 
51.87 
50.98 
50.20 

49.56 
49.08 
48.77 


42 
48 
41 
85 
28 

18 
9 
0 
9 

16 

24 

29 
83 
87 
41 

46 
50 
55 
62 
70 

76 
83 
90 
96 
98 

100 
96 
89 
78 
64 

48 
81 


Mean  Place 
Sec  d,  Tan  d 


6.082 
1.002 


21.06 
-0.069 


54.334 
1.005 


27.47 
+0.095 


54.485 
1.936 


29.69 
+1.657 


22.749 
1.100 


61.18 
+0.458 


D^  a,  Dm  a 
D#  a,  Dm  d 


+0.06 
-0.2 


0.00 
+0.9 


+0.06 
-0.2 


0.00 
+0.9 


+0.10 
-0.2 


+0.04 
+0.9 


+0.07 
-0.2 


+0.01 
+0.9 
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APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.5 
10.5 
20.5 
30.5 

Feb.    9.4 

19.4 
29.4 
Mar.  10.4 
20.3 
30.3 

Apr.  9.3 
19.2 
29.2 

May  9.2 
19.2 

29.1 

June    8.1 

18.1 

28.1 

July    8.0 

18.0 
28.0 
Aug.  6.9 
16.9 
26.9 

Sept.  5.9 
15.8 
25.8 

Oct.  5.8 
15.8 

26.7 

Nov.    4.7 

14.7 

24.6 

Dec.    4.6 

14.6 
24.6 
34.5 


P  Qeminorum. 
(PoWtix.) 
Mag.  1.2 


Right 
Asoensitm. 


Mean  Place 
Sec  d,  Tan  9 

D^  a,  D«rt  a 


h  m 
7  40 


s 
13.251 
13.431 
13.556 
13.625 
13.636 

13.593 
13.503 
13.374 
13.215 
13.040 

12.858 
12.681 
12.520 
12.380 
12.272 


180 

125 

69 

11 

43 

90 
129 
159 
175 
182 

177 
161 
140 
108 
74 


12.198 
12.161  — 
12.163  ^ 


12.206 
12.288 

12.406 
12.559 
12.744 
12.959 
13.200 

13.467 
13.755 
14.063 
14.388 
14.726 

15.072 
15.423 
15.772 
16.110 
16.429 

16.719 
16.972 
17.180 


43 

82 

118 

153 
185 
215 
241 
267 

288 
308 
325 
338 
346 

351 
349 
338 
319 
290 

253 

208 


Declina- 
tion. 


+28  13 


// 


46.88 
46.91 
47.14 
47.50 
47.98 

48.54 
49.13 
49.70 
50.21 
50.64 

50.95 
51.12 
51.17  — 
51.09     ^ 

20 
30 


3 
28 
36 
48 
56 

59 
57 
51 
43 
31 

17 


50.89 

50.59 
50.19 
49.72 
49.19 
48.61 

47.97 
47.30 
46.58 
45.83 
45.04 

44.20 
43.31 
42.38 
41.42 
40.44 

39.47 
38.53 
37.66 
36.90 
36.27 

35.81 
35.54 
35.45 


40 

47 
53 
58 
64 

67 
72 
75 
79 

84 

89 
93 
96 
98 
97 

94 
87 
76 
63 
46 

27 

9 


10.693 
1.135 


48.17 
+0.537 


+0.07 
-0.2 


+0.02 
+0.9 


4  Pnppis. 
Mag.  5.1 


Right 
Ascension. 


h     m 
7     42 


s 
6.843 
6.985 
7.077 


142 
92 


7.119  J? 


7.111 

7.056 
6.961 
6.832 
6.678 
6.509 

6.336 
6.167 
6.009 
5.871 
5.758 

5.676 
5.623 
5.605 
5.622 
5.673 

5.757 
5.873 
6.020 
6.196 
6.398 

6.625 
6.873 
7.141 
7.429 
7.728 

8.035 
8.344 
8.650 
8.945 
9.219 

9.466 
9.678 
9.846 


8 
65 

95 
129 
154 
109 
173 

169 
158 
138 
113 
83 

52 
18 

17 
51 
84 

116 
147 
176 
202 
227 

248 
268 
288 
299 
307 

309 
306 
295 
274 
247 

212 
168 


Declina- 
tion. 


-14  21 


n 


29.26 
31.73 
34.06 
36.20 
38.11 

39.77 
41.14 
42.20 
42.97 
43.44 

43.59 
43.46 
43.04 
42.37 
41.45 

40.30 
38.95 
37.42 
35.77 
34.06 

32.31 
30.60 
28.99 
27.53 
26.31 


247 
233 
214 
191 
166 


137 

106 

77 

47 

15 

13 
42 
67 
92 
115 

135 
153 
165 
171 
175 

171 
161 
146 
122 
93 


25-38  ^^ 

24.79^ 

24.59  — 

24.79  ** 

25.42  ^ 
106 


26.48 
27.93 
29.73 
31.84 
34.16 

36.64 

39.18 
41.71 


145 
180 
211 
232 
248 

254 
253 


4.799 

1.032 


31.95 
-0.256 


+0.05 
-0.2 


-0.01 
+0.9 


^  Ar^as. 
Mag.  3.5 


Right 
Ascension. 


h     m 
7     45 


140 
88 
34 

18 
67 

109 
143 
171 
186 
192 

190 
178 
158 
135 
105 

71 
37 


47.715 
47.855 
47.943 
47.977 
47.959 

47.892 
47.783 
47.640 
47.469 
47.283 

47.091 
46.901 
46.723 
46.565 
46.430 

46.325 
46.254 
46.217 
46.215  — 
46.251  ^ 

72 

46.323 
46.429 
46.568 
46.741 
46.943 

47.171 
47.426 
47.702 
47.998 
48.308 

48.626 
48.947 
49.263 
49.565 
49.847 

50.098 
50.312 
50.479 


106 

139 
173 
202 
228 

255 
276 
296 
310 
318 

321 
316 
302 
282 
261 

214 
167 


Declina- 
tion. 


-24  38 


It 


296 
284 
266 
241 
213 


49.83 

52.79 
55.63 
58.29 
60.70 

62.83 
64.64 
66.09 
67.17 
67.87 

68.20 
68.17 
67.77 
67.01 
65.93 

64.57 
62.93 
61.08 
59.04 
56.91 

54.73 
52.56 
50.50 
48.60 
46.96 

45.64 
44.70 
44.22 


44.21  — 
44.71  ^ 

100 

45.71 


181 
145 
106 
70 
J» 

8 

40 

76 

108 

136 

164 
185 
204 
213 
218 

217 
206 
190 
164 
132 

94 

48 
1 


^  Oeminomm. 
Mag.  5.0 


47.19 
49.11 
51.41 
54.02 

56.84 
59.79 
62.77 


148 
192 
230 
261 
282 

295 
298 


45.688 
1.100 


53.64 
-0.469 


Right 
Ascension. 


h     m 
7     48 

8 

24.075 
24.263 
24.396 
24.473 


188 
133 

77 


24.494  ii 
33 

24.461 
24.380 
24.259 
24.109 
23.941 

23.766 
23.593 
23.432 
23.293 
23.183 

23.106 
23.064 
23.060 
23.095 
23.169 


81 
121 
150 
168 
175 

173 

161 

139 

110 

77 

42 

4 

35 

74 

109 


+0.05 
-0.2 


-0.01 
+0.9 


23.278 
23.420  ^^^ 
23.595  ^^* 
23.801  *^ 
24.035 


234 
360 

24.296 
24.576  ^* 
24.876  ^^ 
26.194  *^® 
25.528  ^* 

340 

25.874 

26.224^^ 

26.571  ^^ 

26.909^®* 

27.230  ^^^ 
290 

27.526 

27.785  ^'^ 

27.999  ^^^ 


21.559 
1.122 

+0,07 
-0.2 


Decitna- 
tion. 


-+26  58 
»* 

61.52 
01.46-1 
61.57    ^ 
61.85   38 
62.26 


41 
51 


62.77 
63.32 
63.87 
64.38 
64.82 

65.17  ^ 
65.40  „ 
65.51  — 
65.50     * 


55 
55 

51 
44 


65.37 

65.13 
64.81 
64.43 
63.95 
63.42 

62.86 
62.23 
61.55 
60.82 
60.04 

59.19 
58.27 
57.32 
56.32 
55.27 

54.23 
53.20 
52.23 
51.36 
50.61 

50.04 
49.66 
49.46 


u 

21 

33 
38 
48 
53 
56 

63 
66 

73 

78 


100 
106 
104 

103 
97 
87 
78 
57 

38 

20 


63.30 
■+0.509 

+0.02 
+0.9 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


'Washlsffton 
Time. 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.    9.4 


Mar. 


19.4 
29.4 
10.4 
20.3 
30.3 


Apr. 


9.3 

19.3 

29.2 

May    9.2 

19.2 

29.1 

June    8.1 

18.1 

28.1 

July    8.0 

18.0 
28.0 
Aug.  7.0 
16.9 
26.9 

Sept.  5.9 
15.8 
25.8 

Oct.  5.8 
15.8 

25.7 

Nov.    4.7 

14.7 

24.7 

Dec.    4.6 

14.6 
24.6 
34.5 


Mean  Place 
Sec  d,  Tan  9 


D^  a,  Dm  a 
D^a,  Dm  a 


26  Lynois. 
Mag.  5.7 


Right 
Asoenskm. 


h   m 
7  48 


8 

39.423 
39.653 
39.815 
39.903 


230 

162 

88 


117 
100 
209 
235 
247 


245 
228 
201 
166 
122 


75 


39.919  i? 
55 

39.864 
39.747 
39.578 
39.369 
39.134 

38.887 
38.642 
38.414 
38.213 
38.047 

37.925 
37.850 
37.826  — 
37.853  ^ 

80 
129 

176 
220 
260 
296 
331 

363 
389 
411 
429 
442 

447 
443 
429 
406 
370 

325 

267 


37.933 

38.062 
38.238 
38.458 
38.n8 
39.016 

39.347 
39.710 
40.099 
40.510 
40.939 

41.381 
41.828 
42.271 
42.700 
43.106 

43.476 
43.801 
44.068 


Dedins- 
tlon. 


+47  46 


0t 


57.21 
58.39 
59.76 
61.25 
62.82 

64.37 
65.83 
67.13 
68.20 
69.00 


118 
137 
149 
157 
155 


146 

130 

107 

80 

50 


69.50  ^3 
69.68  — 
69.54  " 
69.09  ^* 
68.33  ^ 

100 

67.33 


66.09 
64.67 
63.10 
61.42 

59.67 
57.87 
56.07 
54.28 
52.55 

50.89 
49.32 
47.87 
46.55 
45.43 

44.50 
43.81 

43.37  ^^ 
43.22  — 

43.38  ** 

45 


43.83 
44.58 
45.59 


124 
142 
157 
168 
175 

180 
180 
179 
173 
166 

157 
145 
132 
112 
93 


69 
44 


75 
101 


36.153 
1.488 


60.54 
+1.102 


+0.09 
-0.2 


+0.03 
+0.9 


Qroombiidfe  1874. 
Mag.  5.6 


Right 
Asoensioii. 


h  .     m 
7     50 


8 

17.28 
17.72 
18.00 
18.11 
18.05 

17.84 
17.46 
16.97 
16.39 
15.74 

15.05 
14.36 
13.70 
13.10 
12.57 

12.14 
11.83 
11.63 
11.56 
11.62 

11.82 
12.13 
12.56 
13.10 
13.75 

14.48 
15.29 
16.17 
17.11 
18.08 

19.08 
20.07 
21.06 
22.00 
22.87 

23.65 
24.32 

24.84 


44 

28 
11 

6 
21 

88 
49 
58 
65 
69 

09 
66 

60 
53 
43 

31 

20 

7 

6 
20 

31 
43 
54 
65 
73 

81 
88 

94 

97 

100 

99 
99 
94 

87 
78 

67 
52 


Deotina- 
tion. 


+74    8 


tf 


34.40 
36.84 
39.49 
42.21 
44.90 

47.45 
49.77 
51.73 
53.28 
54.35 

54.91 
54.94 
54.42 
53.42 
51.95 

50.08 
47.85 
45.33 
42.60 
39.73 

36.78 
33.81 
30.89 
28.07 
25.43 

23.00 
20.83 
18.95 
17.44 
16.31 


244 

265 
272 
209 
255 


232 
196 
155 
107 
56 


3 

52 
100 
147 
187 

223 
252 
273 
287 
295 

297 
292 
282 
264 
243 

217 
188 
151 
113 
71 


15.60 

15.32  — 
15.51  ^^ 
16.18  ®^ 
17.31  ''' 

156 


18.87 
20.82 
23.10 


196 
228 


10.049 
3.660 


38.80 
+3.521 


+0.14 
-0.2 


+0.11 
+0.9 


JTAifUS. 
Mag.  3.6 


Right 
AaoeoBion. 


h       m 
7     54 


137 


8 

40.918 

41.055 

41.119-?? 

41.108  " 

41.025  ^ 
151 

40.874 

209 


40.665 
40.409 
40.115 
39.797 


256 
294 
318 
331 


39.466 

39.135  ^^ 

38.813  *^ 

38.512  ^^ 

38.240^ 
236 

38.004 

37.809 

37.663 

37.569 

37.528  — 

15 


37.543 
37.613 
37.739 
37.920 
38.154 

38.436 
38.762 
39.127 
39.523 
39.940 

40.369 
40.798 
41.216 
41.609 
41.966 

42.274 
42.523 
42.705 


70 

126 
181 
234 
282 

826 
865 
396 
417 
429 

429 
418 
393 
857 
808 

249 
182 


DeoUns- 
tion. 


-52  45 


// 


17.45 
21.23 
24.97 
28.59 
31.98 

35.06 
37.78 
40.09 
41.93 
43.28 


378 
374 
362 
339 
308 

272 
231 
184 
135 
86 


44.13  3, 
44.48  — 
44.30  ^* 
43.63  •^ 
42.48  "* 

159 


40.89 
38.89 
36.55 
33.91 
31.08 

28.11 
25.11 
22.16 
19.38 
16.87 


200 
234 
264 
283 
397 

300 
296 
278 
251 
215 


14.72  ^^ 

1»-^1 118 
11.83 

11.24- 

11.29    * 

69 


11.98 
13.31 
15.25 
17.74 
20.69 

24.01 
27.61 
31.35 


133 
194 
249 
296 
332 

360 
374 


38.618 

1.652 


24.32 
-1.315 


+0.03 
-0.2 


-0.04 
+0.9 


o^Canoxi 

Mag.  5.9 


Right 
Asoensioii. 


h   m 
7  55 


8 

53.512 
53.705 
53.846 
53.930 


193 
141 

84 


53.958-?? 

26 

53.932 
53.860 
53.747 
53.603 
53.439 

53.267 
53.096 
52.936 
52.797 
52.686 

52.605 

52.558 

52.549  — 

52.576  ^ 

52.640  ^ 
101 


72 
113 

144 
164 
172 

171 
160 
139 
111 

81 

47 


52.741 
52.875 
53.041 
53.238 
53.461 

53.711 
53.984 
54.278 
54.590 
54.917 

55.258 
55.605 
55.951 
56.291 
56.614 

56.911 
57.174 
57.395 


134 
166 
197 
223 
250 

273 
294 
312 
827 
341 

347 
346 
340 
323 
297 

263 
221 


Declina- 
tion. 


+25  87 


// 


23.01 
22.83 
22.83 
23.02 
23.36 

23.79 
24.29 
24.81 
25.32 
25.78 

26.15 
26.41 
26.56 


18 
0 

19 
34 
43 

50 

52 
51 
46 
37 

26 
15 


26.62  — 

26.57    * 
15 


26.41 
26.15 
25.82 
25.45 
24.99 

24.47 
23.92 
23.29 
22.59 
21.84 

21.00 
20.10 
19.11 
18.07 
16.98 

15.86 
14.75 
13.69 
12.71 
11.86 

11.18 
10.67 
10.34 


26 
33 
37 
46 

52 

55 

63 
70 
75 
84 

90 

99 

104 

109 

112 

111 

106 

98 

85 

68 

51 
33 


51.041 
1.109 


+0.07 
-0.2 


25.16 
+0.480 

+0.02 
+0.9 


APPARENT  PLAGES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washin 


ineton 
TnDe. 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.    9.5 

19.4 
29.4 
Mar.  10.4 
20.3 
30.3 

Apr.  9.3 
19.3 
29.2 

May  9.2 
19.2 

29.2 

June    8.1 

18.1 

28.1 

July    8.0 

18.0 
28.0 
Aug.  7.0 
16.9 
26.9 

Sept.  5.9 
15.9 
25.8 

Oct.  5.8 
>5.8 

25.7 

Nov.    4.7 

14.7 

24.7 

Dec.    4.6 

14.6 
24.6 
34.6 


Mean  Place 
Sec  d,  Tan  d 


D^  a,  Dm  a 
D^  d,  D«  d 


y  Aigus. 

Mag.  2.2 


RiiOit 

AHOWHtlOD. 


h     m 
8      6 

s 


58.990 


00 


59.080  35 
59.105  — 
59.062  ^^ 

58.958  259 

do.oUU  <|A5 
do.OVO  240 

58.355  2^ 

do.UvU  27fi 

57.812  281 
57.531  274 
57.257  250 
57.001  234 
56.767  201 

56.566  105 

56.401 125 
56.276  80 
56.196  34 
56.162  -^4 

62 

110 
OO.o4o  25D 

56.506  205 

56.711  243 
DO.VOi/  2fi9 

57.248  323 
57.571  355 
57.926  ,77 

301 


56.176 
56.238 


58.303 


0o.oV4  307 


59.091 


301 


59.482  37^ 
59.856  3^^ 
60.200  305 

60.505  255 
60.760  ij^ 
60.957 


DeeUna- 
tton. 


-47    5 


// 


12.52 
16.20 
19.86 


308 
360 
364 


304 


23.40  334 
26.74 

29.78 
32.47 
34.77 
36.63 
38.01 


360 

230 

166 

138 

03 


38.94    42 

39.36"; 


39.29 
38.74 


55 

101 


37.73  144 

36.29 
34.46 


32.27 
29.81 
27.13 

24.32 
21.46 
18.64 
15.98 
13.54 


183 
210 
246 
268 
281 


286 
282 
266 
244 
200 


11.45  167 

9.78  lie 
8.62  60 

8.02  "7 

8.03  03 


8.66 

9.91 

11.75 

14.14 

16.98 

20.19 
23.68 
27.32 


125 
184 
230 
284 
321 


340 
364 


56.697 
1.469 


19.21 
-1.076 


+0.04 
-0.2 


-0.04 
+0.9 


C  Canoti  (mean). 

Mag.  4.7 


RiiOit 


h     m 
8     7 

s 
26.092  1^ 
26.287  i^ 
26.432  ^ 
26.521  38 
26.559  ~ 

13 

26.546  53 
26.488  ^ 
26.389  131 
26.258  ,^7 

58 


26.111 


25.953 
25.792 
25.643 
25.510 
25.402 


61 

40 

33 
08 
84 


25.318  40 
25.269  17 


25.252 


17 


25.269  53 


25.322 


88 


25.405  114 
25.519  14^ 
25.665 
25.839 
26.041 


174 
202 
226 


26.267  261 

26.518  273 
26.791 


27.081 


200 
310 


27.391  322 


27.713 
28.044 
28.376 
28.703 
29.015 

29.307 
29.565 
29.787 


331 
331 
328 
312 
202 


258 
222 


tkm. 


+17  53 


n 


65.46 
64.72 
64.22 
63.90 
63.76 

63.74 
63.87 
64.09 
64.38 
64.69 

64.99 
65.27 
65.51 
65.75 
65.91 

66.04 
66.14 
66.18 
66.21 
66.17 

66.09 
65.94 
65.70 
65.40 
64.97 


74 
50 
32 
14 
2 

13 
22 
20 
31 
80 

28 
24 
24 
16 
13 

10 
4 
3 

4 

8 

15 
34 
30 
43 
56 


64.41    gg 


63.73 
62.92 
61.94 


81 

06 

106 


60.86  120 


59.66 


124 


68.42  130 
57.12  uo 
56.82  uj 

04.o9  114 


53.45 
52.43 
51.60 


102 
83 


23.797 
1.050 


67.45 
+0.323 


+0.07 
-0.2 


+0.01 
+0.8 


Bzidley  1147. 

Mag.  5.7 


Right 
Afloenaioii. 


h     m 
8     9 

s 

9.43 

9.98 
10.35  1^ 
10.54-- 
10.53  j^ 


55 

37 


10.34 
9.98 
9.47 
8.83 
8.12 

7.35 
6.56 
5.79 
5.07 
4.43 


36 
51 

64 
71 

77 

70 
77 
72 
64 
54 


3.89  43 

3.46  30 

3.16  17 

2.99  1 


2.98 

3.10 
3.36 
3.77 
4.30 
4.95 

5.71 
6.56 
7.51 
8.52 
9.59 

10.69 
11.80 
12.91 
13.98 
14.99 

15.91 
16.69 
17.34 


12 

26 
41 
53 
65 
76 

85 

05 

101 

107 

110 

111 
111 
107 
101 
02 

78 
65 


DecUiUh 
tion. 


+76    0 


ft 


47.34 
49.73 
52.38 
55.15 
57.94 

60.63 
63.12 
65.29 
67.05 
68.36 


265 
277 
270 
260 


240 
217 
176 
131 
70 


69.15    26 

69.41 

69.13 

68.32 

67.01 


28 

81 

131 

175 


65.26 
63.11 
60.64 
57.92 
55.00 

51.95 
48.86 
45.77 
42.77 
39.90 

37.22 
34.78 
32.64 
30.84 
29.42 


215 

347 
272 
202 

306 


300 
300 
300 
287 
368 

344 
214 
180 
142 
00 


28.43    54 

27.89     6 
27.83 
28.27 
29.20 


44 

03 
140 


30.60 
32.44 
34.64 


184 
220 


20Puppis. 

Mag.  5.0 


Right 
AsoensioD. 


h     m 
8     9 

s 
30.293  log 
30.462  121 
30.583  09 
30.652  18 
30.670  -^ 


30.640 


75 


138 
157 
168 


30.565  111 

30.454 
30.316 
30.159 

29.991 
29.823 
29.664 
29.518 
29.395 


168 
150 
146 
123 
00 


29.296  00 
29.227  30 
29.188  7 
29.181 
29.207 


26 
58 


29.265 


00 


Znd.Soo  121 

29.476 
29.627 


29.806 

30.013 
30.244 
30.501 
30.777 
31.071 


151 
170 
207 


231 
257 
276 
204 
306 


ol.d/y  314 

31.693  3„ 
32.009  307 
32.316  293 

0^.01/9  2Aft 


1.463 
4.138 


53.87 
+4.015 


+0.15 
-0.2 


+0.14 
+0.8 


32.877 
33.114 
33.309 


237 
105 


28.314 
1.038 


Declina- 
tion. 


-15  31 


// 


61.28 
63.86 
66.33 
68.63 
70.71 

72.54 
74.07 
75.31 
76.25 

76.87 

77.19 
77.22 
76.95 
76.42 
75.61 

74.57 
73.32 
71.89 
70.31 
68.63 

66.91 
65.21 
63.60 
62.11 
60.85 


258 
247 
230 
208 
183 


153 

124 

04 

62 

32 

3 

27 

53 

81 

104 

125 
143 
158 
168 
172 

170 
161 
140 
126 
101 


59.84  06 
59.18  20 
58.89  TJ 
59.00  55 
59.55   go 

60.53 
61.91 
63.67 
65.76 
68.10 

70.61 
73.22 

75.84 


138 
176 
200 
234 
251 

261 
362 


63.85 
-0.278 


+0.05 
-0.2 


-0.01 
+0.8 


79790^—1916 ^25 


APPARENT  PLACES  OF  STARS,  1916. 


387 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


w 


aahlnston 
Ban  Time. 


Jan.  0.6 
10.6 
20.5 
30.5 

Feb.    9.5 


80  Honooezotls. 
Mag.  4.0 


0  Cluuiueleoiitis. 
Mag.  4.3 


Right 
Ascension. 


Mar. 


Apr. 


May 


19.4 
29.4 
10.4 
20.4 
30.3 

I 

9.3 
19.3 
29.2 

9.2 
19.2 


29.2 

June    8.1 

18.1 

28.1 

July    8.1 

18.0 
28.0 

Aug.   'r.o 

16.9 
26.9 

Sept.  5.9 

15.9 

•  25.8 

Oct.  5.8 
15.8 

25.8 

Nov.    4.7 

14.7 

24.7 

Dec.    4.6 

14.6 
24.6 
84.6 


h      m 
8     21 


s 

29.879 
30.065 
30.206 
30.296 


180 

141 
90 


Mean  Place 
Sec  a,  Tan  ^ 


D^  a,  Dt*  a 


30.335  i? 

8 

30.327 
30.274 
30.184 
30.064 
29.925 

29.773 
29.620 
29.473 
29.339 
29.226 

29.135 
29.072 
29.038 
29.034 
29.061 

29.119 
29.206 
29.322 
29.466 
29.638 

29.835 
30.059 
30.304 
30.573 
30.859 

31.161 
31.472 
31.786 
32.098 
32.396 

32.676 
32.924 
33.135 


53 

90 

120 

139 

1A2 


163 
147 
134 
113 
91 


«3 

34 

4 

27 
58 

87 
116 
144 
172 
197 

224 
245 
209 
280 
302 

311 
314 
312 
296 
280 

248 
211 


DeoUna- 
Uon. 


-  3  37 


tt 


53.27 
55.28 
57.14 
58.82 
60.29 


201 
180 
168 
147 
122 


61.51 

62.51 
63.27 
63.81 
64.11 

64.22 
64.14 
63.87 
63.44 
62.85 

62.11 
61.25 
60.29 
59.25 
58.17 

57.08 
56.02 
55.04 
54.19 
53.52 


100 
76 
54 
30 
11 

8 
27 
43 
59 
74 

86 

96 

104 

106 

109 

106 
98 
85 
67 
46 


o  Vtwm  Majotls. 
Mag.  3.5 


Right 
Atoenslon. 


53.06 

52.88  — 

53.00   ^^ 

53.42   *^ 

54.18   ^* 
109 

55.27 

138 

160 

187 

201 

212 

211 
207 


56.65 

58.31 
60.18 
62.19 

64.31 
66.42 
68.49 


27.868 
1.002 


53.80 
-0.063 


+0.06 
-0.2 


0.00 
+0.8 


h      m 
8     23 

s 
14.97 

15.25 
15.34 
15.23 
14.94 

14.49 
13.88 
13.14 
12.30 
11.37 


28 
9 

11 
29 
45 

61 
74 
84 
98 
96 


10.39 
9.38 
8:36 
7.36 
6.41 

5.52 
4.71 
4.01 
3.44 
3.00 


101 

102 

100 

95 

89 

81 
70 
57 
44 
28 


2  72 
^•f^    13 

2.60  — 
2.64     * 


2.85 
3.23 

3.77 
4.45 
5.26 
6.17 
7.16 

8.19 

9.23 

10.24 

11.19 

12.03 

12.75 
13.31 
13.70 


21 
38 
54 

68 
81 
91 
99 
103 

104 

101 

95 

84 

72 

56 
39 


Declina> 
tion. 


-77  12 


tt 


40.53 
44.31 
48,20 
52.09 
55.86 

59.42 
62.71 
65.65 
68.17 
70.24 


378 
389 
389 
377 
356 


329 
294 
252 
207 
159 


71»3  107 
72.90  ^ 

73.43  — 

73.42     ^ 

72.89  ^ 
103 


71.86 
70.34 
68.37 
66.03 
63.36 

60.46 
57.40 
54.29 
51.25 
48.35 


152 
197 
234 
267 
290 


Right 
Asoenilon. 


306 
311 
304 
290 
263 


45.72  ^ 
43.47  ,^ 
41.68,^ 
40.44  ^ 
39.81  — 

3 
39.84 
40.52 
41.88 
43.84 
46.37 


49.39 
52.79 
56.46 


68 
196 
196 
258 
802 

340 
307 


10.871 

4.519 


50.51 
-4.407 


-0.03 
-0.2 


-0.17 
+0.8 


h 
8 


m 
23 


s 
22.14 

22.49 
22.75 
22.91 
22.96 

22.93 
22.80 
22.60 
22.33 
22.02 

21.67 
21.31 
20.96 
20.63 
20.34 

20.10 
19.91 
19.78 
19.72 
19.74 

19.82 
19.96 
20.17 
20.44 
20.76 

21.14 
21.58 
22.06 
22.58 
23.13 

23.70 
24.29 
24.88 
25.47 
26.03 

26.54 
27.00 
27.40 


35 

26 

16 

5 

3 

13 
20 
27 
31 
35 

36 
35 
33 
20 
24 

19 

13 

6 

2 

8 

14 
21 
27 
82 

38 

44 

48 
52 
55 
57 

59 
59 
59 
56 
51 

46 
40 


Declina- 
tion. 


+60  59 


II 


53.06 
54.72 
56.65 
58.78 
61.01 

63.24 
65.37 
67.32 
68.99 
70.31 

71.25 
71.76 
71.82 
71.45 
70.65 

69.46 
67.93 
66.09 
63.99 
61.71 

59.26 
56.73 
54.13 
51.56 
49.02 

46.58 
44.28 
42.16 
40.26 
38.63 

37.31 
36.33 
35.74   ,^ 
35.55  — 
35.80  ^ 

60 

36.46 


166 
193 
213 
223 
223 

213 
195 
167 
132 
94 

51 
6 

37 

80 

119 

153 
184 
210 
228 
245 

253 
260 
257 
264 
244 


230 
212 
190 
163 
132 


98 
59 


37.54 
38.98 


108 
144 


17.919 
2.063 


60.62 
+1.804 


+0.10 
-0.2 


+0.07 
+0.8 


Groombiidfe  1460. 
Mag.  6.0 


Ri«^t 
Afoenslon. 


h      m 
8     27 

• 
30.374 
30.624 
30.816 
30.946 
31.012 


31.014 
30.959 
30.853 
30.707 
30.531 

30.339 
30.141 
29.948 
29.771 
29.619 

29.497 
29.410 
29.360 


250 

192 

130 

66 

2 

56 

106 
146 
176 
192 

196 
193 
177 
152 
122 

87 
50 
9 


29.351  - 

29.383  *^ 
71 

29.454 


29.564 
29.712 
29.894 
30.111 

30.360 
30.639 
30.948 
31.281 
31.639 

32.014 
32.403 
32.798 
33.191 
33.571 

33.928 
34.251 
34.529 


no 

148 
182 
217 
249 

279 
309 
333 
358 
375 

369 
395 
393 
380 
357 

323 

278 


Dedina. 
tion. 


+38  17 


// 


73.48 
73.88 
74.55 
75.44 
76.49 

77.66 
78.86 
80.02 
81.10 
82.03 

82.76 
83.27 
83.54 
83.58 
83.36 

82.91 
82.25 
81.40 
80.39 
79.21 

77.93 
76.53 
75.07 
73.54 
71.96 

70.35 
68.74 
67.13 
65.56 
64.05 

62.64 
61.36 
60.27 
59.39 
58.76 

58.41 
58.34  — 
58.58   " 


40 

67 

80 

105 

117 

120 

116 

106 

93 

73 

51 

27 

4 

22 

45 

66 

85 

101 

118 

128 

140 
140 
153 
156 
161 

161 
161 
157 
151 
141 

128 

109 

38 

63 

35 


27.627 
1.274 


79.40 
+0.790 


+0.08 
-0.2 


+0.03 
+0.8 


388 


APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaahlnetQii 


Tf  Canoii. 

Mag.  5.5 


AaoeDsion. 


Jan.  0.6 
10.6 
20.5 
30.5 

Feb.    9.5 

19.4 
29.4 
Mar.  10.4 
20.4 
30.3 

Apr.  9.3 
19.3 
29.3 

May    9.2 

19.2 

29.2 

June    8.1 

18.1 

28.1 

July    8.1 

18.0 
28.0 
Aug.  7.0 
17.0 
26.9 

Sept.  5.9 
15.9 
25.8 

Oct.  5.8 
15.8 

25.8 

Nov.    4.7 

14.7 

24.7 

Dec.    4.7 

14.6 
24.6 
34.6 


h      m 
8     27 


218 

167 

115 

60 

6 

43 

86 

118 

141 

156 

159 
154 
HO 
119 
94 

64 
33 


8 

53.528 
53.746 
53.913 
54.028 
54.088 

54.094 
54.052 
53.967 
53.849 
53.708 

53.552 
53.393 
53.239 
53.099 
52.980 

52.886 

52.822 

52.789 

52.788  ~ 

52.822  ^* 
65 

52.887 

52.984 

53.112 

53.270 

53.454 

53.667 
53.905 
54.168 
54.453 
54.760 

55.082 
55.416 
55.756 
56.096 
56.424 

56.733 
57.013 
57.254 


97 
128 
158 
184 
213 

238 
263 
285 
307 
322 

334 
340 
340 
328 
309 


280 
241 


Declina- 
tion. 


Groombridge  1446. 

Mag.  6.3 


Right 
Aaoension. 


Declina- 
tion. 


+20  43 


r/ 


62 

41 

19 

1 


34.63 

34.01 

33.60 

33.41 

33.40-1 
17 

33.57 
33.88 
34.27 
34.71 
35.16 


31 
39 
44 
45 
43 


38 
33 
24 
17 
10 


35.59 
35.97 
36.30 
36.54 
36.71 

36.81  J 

36.82  — 

36.76     ^ 
13 

21 

28 


36.63 
36.42 

36.14 
35.77 
35.33 
34.78 
34.11 

33.34 
32.45 
31.43 
30.28 
29.03 

27.71 
26.33 
24.94 
23.59 
22.32 

21.20 
20.23 
19.47 


37 
44 

55 
67 
77 

89 
102 
115 
125 
132 

138 
139 
135 
127 
112 

97 
76 


h     m 
8     30 

8 

30.80 

31.36 

31.77 

32.02 

32.09  ~1 
9 

32.00 
31.75 
31.37 
30.88 
30.29 


56 

41 

25 

7 


25 
38 
49 
59 
64 


29.65 
28.98 
28.31 
27.68 
27.09 


67 
67 
63 
59 
51 


42 
30 
20 

8 


26.58 
26.16 
25.86 
25.66 
25.58  — 

4 

25.62 
25.79 
26.07 
26.47 
26.97 


17 
28 
40 
50 
61 


27.58 
28.27 
29.04 
29.90 
30.80 

31.74 
32.71 
33.70 
34.65 
35.57 

36.42 
37.18 
37.80 


69 
77 
86 
90 
94 

97 
99 
95 
92 
85 

76 
62 


+73  55 


<f  Hydxae. 

Mag.  4.2 


Ri^t      I   Dedina- 
Ascenslon.         tion. 


/r 


20.02 
22.18 
24.63 
27.28 
30.01 

32.71 
35.26 
37.58 
39.54 
41.07 

42.13 
42.68 
42.69 
42.18 
41.17 

39.69 
37.80 
35.53 
32.97 
30.16 

27.20 
24.12 
21.02 
17.94 
14.95 

12.09 
9.44 
7.03 
4.94 
3.20 

1.86 
0.96 


216 
245 
265 
273 
270 


255 
232 
196 
153 
106 


55 
1 

51 
101 
148 

189 
227 
256 
281 
296 

308 
310 
308 
299 
286 

265 
241 
209 
174 
134 

90 


^  44 

0.52  — 
0.58  ^ 
1.14  ^ 

105 

2.19 
3.71  ''^ 
5.65  ^^ 


h   m 
8  33 


206 

159 

108 

58 

8 

39 

77 

110 

130 

145 

148 
143 
133 
113 
91 

64 
38 


8 

14.706 
14.912 
15.071 
15.179 
15.237 

15.245 
15.206 
15.129 
15.019 
14.889 

14.744 
14.596 
14.453 
14.320 
14.207 

14.116 

14.052 

14.014 

14.009  — 

14.032  ^ 
53 


14.085 
14,167 
14.278 
14.417 
14.584 

14.776 
14.995 
15.237 
15.502 
15.789 

16.091 
16.406 
16.726 
17.047 
17.357 

17.649 
17.915 
18.142 


82 
111 
139 
167 
192 

219 
242 
265 
287 
302 

315 
320 
321 
310 
292 

266 
227 


+  5  59 


/# 


49.25 
47.73 
46.41 
45.28 
44.37 

43.67 
43.16 
42.85 
42.70 
42.70 

42.81 
43.02 
43.32 
43.69 
44.13 

44.62 
45.16 
45.72 
46.29 
46.86 

47.40 
47.88 
48.29 
48.58 


152 

132 

113 

91 

70 

51 
31 
15 
0 
11 

21 
30 
37 
44 
49 

54 
56 
57 
57 
54 

48 
41 
29 


0'HydzB. 

Mag.  4.5 


Riglit 
Aaoension.. 


14 

48.72  — 

5 


48.67 
48.42 
47.92 
47.20 
46.21 

45.01 
43.58 
42.00 
40.30 
38.53 

36.76 
35.05 
33.45 


25 
50 
72 
99 
120 

143 
158 
170 
177 

177 

171 
160 


h      m 
8     34 


8 

24.141 
24.345 
24.503 
24.612 
24.669 

24.677 
24.639 
24.564 
24.455 
24.325 

24.184 
24.037 
23.893 
23.761 
23.646 

23.553 
23.488 
23.450 


204 

158 

109 

57 

8 

38 

75 
100 
130 
141 

147 
144 
132 
115 
93 

65 

38 


11 

23.439  — 
23.462  ^ 

49 


23.511 
23.592 
23.699 
23.836 
23.999 

24.192 
24.409 
24.647 
24.911 
25.195 

25.496 
25.810 
26.129 
26.448 
26.758 

27.047 
27.312 
27.539 


81 
107 
137 
163 
193 

2ir 

238 
264 
284 
301 

314 
319 
319 
310 
289 

265 
227 


+  s  x- 


»* 


»t 


72.59 
70.95 
69.49 
68.20 
67.15 

66  J9 
65.68 
65.22  ^ 
64.97  * 
64.W  — 


4f 


64.94 
65.U 
65.41 
65.79 
66.27 

66.82 
67.41 
68.07 
68.75 
69.43 

70.10 
70.74 
71.26 
71.68 
71.^ 

72.01 
71.86 
71.45 
70.80 
69.87 

68.69 
67.27 
65.66 
63.91 
62.07 

60.21 
58.38 
56.66 


rr 

» 

£ 

16 
ft 
€1 
^ 

a 

r 

4 

15 
41 
«5 
93 
118 

142 
161 
173 
1»4 
18S 

183 

vn 


Mean  Place 
Sec  d,  Tan  9 


51.235 
1.069 


38.24 
+0.378 


23.950 
3.611 


28.86 
+3.470 


12.642 
1.005 


50.75 
+0.105 


22.106 
1.002 


73.72 
+0.064 


D^  a,  Dm  a 


+0.07 
-0.2 


+0.02 
+0.8 


+0.13 
-0.2 


+0.14 
+0.8 


+0.06 
-0.2 


0.00 
+0.8 


+0.06 
-0.2 


0.00 
+0.8 


^k^ 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHrNGtON. 


Waahin; 


InKtoii 
Tune. 


yCKieA, 

Mag.  4.7 


Jan.  0.6 
10.6 
20.5 
30.5 

Feb.    9.5 

19.4 
29.4 
Mar.  10.4 
20.4 
30.3 

Apr.  9.3 
19.3 
29.3 

May  9.2 
19.2 

29.2 

June    8.1 

18.1 

28.1 

July    8.1 

18.0 
28.0 
Aug.  7.0 
17.0 
26.9 

Sept.  5.9 
15.9 
25.8 

Oct.  5.8 
15.8 

25.8 

Nov.    4.7 

14.7 

24.7 

Dec.    4.7 

14.6 
24.6 
34.6 


.    Right 
AjottmioD. 


h      m 
8     38 


339 

179 

lao 

71 
19 

31 

78 

113 

137 

153 

168 
154 
143 
134 
100 

73 
43 


Mean  Place 
Sec  9,  Tan  d 


D^  a,  Dt*  a 


8 

27.956 
28.185 
28.364 
28.490 
28.561 

28.580 
28.549 
28.471 
28.359 
28.222 

28.070 
27.912 
27.758 
27.615 
27.491 

27.391 

27.319 

27.277 

27.268  — 

27.291  ® 
56 


27.846 
27.432 
27.660 
27.697 
27.874 

28.078 
28.309 
28.567 
28.847 
29.150 

29.470 
29.805 
30.148 
30.491 
30.826 

31.142 
31.432 
31.683 


80 
118 
147 
177 
204 

331 
258 
280 
303 
830 

336 
843 
843 
336 
818 


390 
251 


tWina- 
tloo. 


+21  45 


t* 


72.59 
71.97 
71.58 
71.42 
71.47 

71.71 
72.07 
72.52 
73.03 
73.55 

74.05 
74.50 
74.87 
75.15 
75.33 

75.43 
75.43 
75.34 
75.17 
74.89 

74.54 
74.09 
73.55 
72.90 
72.14 

71.27 
70.28 
69.16 
67.93 
66.60 

65.20 
63.76 
62.32 
60.92 
59.62 

58.48 
57.49 
56.68 


63 
39 
16 

5 
34 

36 
46 

61 
53 
50 

46 
87 
38 
18 
10 

0 

9 

17 

38 

86 

46 
54 
66 
76 
87 

99 

113 
138 
138 
140 

144 
144 
140 
130 
114 

99 
81 


d  Canczi. 
Mag.  4.2 


Right 
Aacemion. 


h      m 
8     39 


25.678 
1.077 


76.99 
+0.399 


+0.07 
-0.3 


+0.02 
+0.8 


8 

57.058 
57.283 
67.460 
57.586 
57.657 

57.675 
57.644 
57.571 
67.462 
57.330 

57.182 
57.029 
56.878 
56.739 
56.619 

56.522 
56.452 
56.410 
56.401 
56.423 

56.475 
56.559 
56.673 
56.815 
56.986 

57.185 
67.410 
57.661 
57.935 
58.233 

58.547 
58.876 
59.213 
59.551 
59.880 

60.191 
60.477 
60.725 


236 

177 

136 

71 

18 

31 

73 

109 

133 

148 

163 
151 
139 
130 
97 

70 

43 

9 

33 
53 

84 
114 
143 

in 

199 

225 
251 
274 
298 
314 

839 
337 
338 
329 
811 

286 
248 


DecUoa- 
tkm. 


+18  27 


tt 


88 

59 
88 


45.64 

44.^1 

44.22 

43.84 

43.68-1? 
8 

43.71 
43.89 
44.18 
44.56 
44.97 

45.39. 

45.79 

46.15 

46.45 

46.69 

46.87 

46.99 

47.03   - 

47.01     ^ 
9 

17 


18 
39 
88 

41 
43 

40 
86 
80 
34 

18 

13 


aPyzliUa. 

Mag.  3.7 


Right 

AtCBDSfclD. 


46.92 

46.75 
46.48 
46.13 
46.67 
45.09 

44.37 
43.51 
42.50 
41.35 


40.07 . 

38.69 
37.23 
35.73 
34.25 
32.83 

31.52 
30.38 
29.43 


37 
86 

46 
58 
73 

86 
101 
115 
138 


138 


146 
150 
148 
143 
131 


114 
95 


54.842 
1.054 


49.59 
+0.334 


h 
8 


40 


8 

14.855 
15.053 
15.199 


198 

146 

88 


15.287 . 
15.319  -^ 

22 

15.297 

73 


15.225 
15.109 
14.960 
14.784 

14.593 
14.396 
14.199 
14.012 
13.842 


116 
149 
176 
191 

197 
197 
187 
170 
150 


13.692 

13.569  ^ 

13.476  ^ 

13.414   ^ 

13.387  — 
7 


13.394 
13.437 
13.517 
13.634 
18.788 

13.977 
14.201 
14.458 
14.744 
15.056 

15.387 
15.732 
16.081 
16.427 
16.757 

17.062 
17.334 
17.561 


48 

80 

117 

154 

189 

224 
257 
286 
313 
331 

346 
349 
346 
330 
305 

272 
227 


Declina- 
tion. 


-32  52 


n 


53.49 
56.78 
60.06 
63.24 
66.23  r 


329 
328 
318 


299 


275 


68.98 
71.43 
73.54 
75.28 
76.62 


246 
211 
174 
134 
96 


77.57 .  ^ 

78.10 

78.22  — 

77.93  * 

77.24  ~ 
106 


76.19 
74.80 
73.11 
71.16 
69.01 : 


139 
169 
195 
215 


238 


66.73 
64.38 
62.05 
59.83 
57.80 

56.04 

54.62 

53.64 

63.13  — 

53.17     * 
67 

53.74 


286 
233 
223 

306 
176 


143 
98 


t  Canczi. 
Ma^.  4.2  • 


Rl^t 
Ajoenslon. 


54.85 
56.49 
58.62 
61.15 

64.01 
67.13 
70.38 


111 

164 
313 
353 
286 


312 
325 


+0.07 

-0.3 


+0.01 
+0.8 


12.973 
1.191 


58.79 
-0.647 


h      m 
8     41 

8 

39.525 

39.769  "^ 

36.962  ^^ 

40.097  ^^ 

40.176  ^ 
21 

40.197 


40.164 
40.085 


83 

79 

117 


39.968 
39.8^  ^^ 


164 


39.659 
39.490 
39.324 
39.169 
39.034 


169 
166 
155 
136 
110 


38.924 
38.843 
38.794  jg 
38.779  — 
38.798  *• 

53 


+0.05 
-0.3 


-0.03 
+0.8 


38.851 
38.939 
39.060 
39.212 
39.395 

39.608 
39.849 
40.118 
40.413 
40.730 

41.069 
41.422 
41.784 
42.146 
42.500 

42.836 
43.142 
43.411 


88 

121 
152 
183 
213 


241 
260 
295 
317 
339 

353 
362 
362 
854 
336 

306 
269 


Declina- 
tion. 


+29    3 


It 


21 

5 
29 
49 
66 

77 
81 
82 
76 
66 

54 
40 
23 


58.89 
58.68 
58.73 
59.02 
59.51 

60.17 
60.94 
61.75 
62.57 
63.33 

63.99 

64.53 

64.93 

65.16 

65.23  — 
9 

65.14 

64.89 

64.49 

63.96 

63.30 

62.53 
61.66 
60.68 
59.61 
58.43 

67.18 
55.84 
54.44 
52.98 
51.49 

50.00 
48.54 
47.17 
45.92 
44.84 

43.97 
43.34 
42.96 


25 

40 
53 
66 

77 

87 

96 

107 

118 

125 

134 
140 
146 
149 
149 

146 
137 
125 
106 

87 

63 
88 


37.098 
1.144 


+0.07 
-0.3 


64.64 
+0.566 

+0.02 
+0.8 


APPARENT  PLACES  OF  STABS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


W) 


'ashinxtoo 


Jan.  0.6 
10.6 
20.5 
30.5 

Feb.    9.5 

19.5 
29.4 
Mar.  10.4 
20.4 
30.4 

Apr.  9.3 
19.3 
29.3 

May  9.2 
19.2 

29.2 

June    8.2 

18.1 

28.1 

July    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
26.9 

Sept.  5.9 
15.9 
25.9 

Oct.  5.8 
15.8 

25.8 

Nov.    4.8 

14.7 

24.7 

Dec.    4.7 

14.6 
24.6 
34.6 


t  Vnm  Majoila. 
Mag.  3.1 


h 

8 


m 
53 


• 
30.912 

31.225 
31.474 
31.651 
31.754 

31.785 
31.744 
31.641 
31.485 
B1.290 

31.066 
30.829 
30.591 
30.363 
30.157 


3ia 

MO 

177 

108 

81 

41 
108 
IM 
1«6 
324 

387 
288 
328 
206 

170 


29.981  ^^ 
29.839  ^^j 
29.738 
29.681 
29.669  — 

88 


Mean  Place 
Sec  df  Tan  9 


D^a,  Dm  a 


29.702 
29.781 
29.905 
30.073 
30.282 

30.533 
30.822 
31.148 
31.509 
31.902 

32.320 
32.760 
33.212 
33.666 
34.111 

34.536 
34.925 
35.268 


79 

124 
188 
200 

251 

280 
320 
861 
803 
418 

440 
462 
454 
445 
425 

389 
348 


Decllii*> 

tiOD. 


+48  21 


tt 


70.9a 
71.72 
72.84 
74.22 
75.81 

77.52 
79.27 
80.96 
82.52 
83.89 


70 
112 
138 
150 

in 

175 
160 
156 
137 
110 


84.99 
85.78 
86.26 


70 
48 


12 

86.38  — 
86.16  " 

56 


85.60 
84.74 
83.58 
82.17 
80.54 


78.73 
76.77 
74.68 
72.52 
70.32 

68.10 
65.90 
63.77 
61.72 
59.81 

58.09 
56.58 
55.36 
54.44 
53.88 

53.69 
53.88 
54.45 


86 
116 

141 
168 
181 

196 
209 
216 
230 
222 

220 
213 
206 
191 
172 

151 

122 

92 

56 

J9 

19 
57 


27.836 
1.505 


80.25 
+1.125 


+0.08 
-0.3 


+0.05 
+0,7 


ix  Canoti. 
Mag.  4.3 


Riglit 


h     m 
8     53 


239 

184 
185 


80 


17 

60 

04 

121 

186 

145 
143 
135 
118 


75 
49 


• 

55.784 
56.013 
56.197 
56.332 
56.414 

56.444 
56.427 
56.367 
56.273 
56.152 

56.016 
55.871 
55.728 
55.593 
55.475 

55.376 
55.301 
55.252 
55.232  — 
55.240    ® 

88 

55.278 
55.346 
55.441 
55.565 
55.717 

55.896 
56.103 
56.335 
56.594 
56.875 

57.178 
57.496 
57.824 
58.165 
58.480 

58.789 
59.075 
59.327 


68 

95 

124 

152 

179 

207 
232 
259 
281 
303 

318 
328 
331 
325 
309 

286 
262 


Dedlna- 
tlcm. 


+12  10 


tf 


57.20 
55.97 
54.94 
54.14 
53.56 

53.20 
53.03 
53.03 
53.15 
53.39 

53.68 
54.02 
54.39 
54.77 
55.15 

55.50 
55.84 
56.16 
56.43 
56.65 

56.82 


123 

108 

80 

58 

36 

17 

0 

12 

24 

20 

34 

87 
38 
38 
35 

34 
32 
27 
22 
17 

9 


56.91  — 
56.90     ^ 


56.78 
56.51 

56.08 
55.46 
54.66 
53.67 
52.47 

51.11 
49.59 
47.97 
46.30 
44.63 

43.02 
41.51 
40.16 


12 
27 
43 

02 

80 

99 

120 

136 

152 
162 
167 
167 
161 

151 
135 


53.709 

1.023 


60.76 
+0.216 


+0.07 
-0.3 


+0.01 
+0.7 


h^  OaxliuB. 
Mag.  5.1 


Hl^ 


h 
8 


m 

8 

57.177 


254 

173 


57.431 
57.604 
57.693  •• 
57.696  -? 

n 

57.619 


57.466 
57.249 
56.980 
56.663 

56.316 
55.952 
55.583 
55.217 
54.866 

54.539 
54.244 
53.989 
53.781 
53.625 


158 
217 


317 
347 


364 
360 
366 

851 
327 


265 
206 

156 
00 


53.526  ,^ 

53.489  — 

53.516  ^ 

53.609  •* 

53.770  *" 
226 


53.996 
54.288 
54.638 
55.042 
55.489 

55.969 
56.469 
56.975 
57.469 
57.938 

58.365 
58.734 
59.037 


292 
350 
404 
447 
480 

500 
506 
494 
469 
427 


369 
303 


tkm. 


-58  54 


// 


8.27 
12.03 
15.90 
19.79 
23.59 

27.21 
30.56 
33.58 
36.21 
38.41 

40.12 
41.36 
42.06   ^^ 
42.25  — 
41.93  ^ 

83 
41.10 


376 
387 
380 
380 
862 

335 

802 
283 
220 
171 


124 
70 


39.78 
38.04 
35.90 
33.43 

30.71 
27.80 
24.83 
21.88 
19.06 

16.47 
14.21 
12.40 
11.09 
10.39 

10.31 
10.89 
12.12 
13.97 
16.38 

19.31 
22.63 
26.24 


132 

174 
214 
247 
272 


291 
297 
295 
282 
250 


226 

181 

131 

70 

8 

58 
123 
185 
241 
203 

332 
361 


55.031 

1.936 


17.78 
-1.658 


+0.03 
-0.3 


-0.08 
+0.7 


iC  Urtn  Malotis. 
Mag.  3.7 


Rl^ 


8     57 


s 
56.897 
57.211 
57.464 
57.647 
57.757 

57.794 
57.762 
57.667 
57.521 
57.334 

57.119 
56.890 
56.659 
56.437 
56.235 

56.061 
55.921 
55.820 
55.761 


314 
253 
183 
110 
37 

32 

05 

146 

187 

215 

220 

231 
222 
202 
174 

140 

101 

50 


15 

55.746  — 
20 


55.775 
55.848 
55.966 
56.126 
56.327 


56.569 
56.849 
57.167 
57.519 
57.904 

58.315 
58.746 
59.193 
59.643 
60.084 

60.507 
60.896 
61.240 


73 
118 
160 
201 
342 

280 
318 
352 
385 
411 

431 
447 
450 
441 
423 


389 
344 


DecUna- 
tloo. 


+47  28 


tr 


72.81 
73.52 
74.57 
75.89 
77.43 

79.11 
80.83 
82.51 
84.09 
85.47 


71 

106 
132 
154 

168 

172 
168 
158 
138 
113 

86.60 

87.44   ,, 

87.96 

88.14  — 

87.98   ^^ 

48 

87.50 

80 
110 
134 
157 
175 

102 
203 
214 
218 
220 


86.70 

85.60 
84.26 
82.69 

80.94 
79.02 
76.99 
74.85 
72.67 

70.47 
68.27 
66.12 
64.06 
62.12 

60.35 
58.80 
57.51 
56.53 
55.89 

55.62 
55.74 
56.22 


220 
215 
206 
194 
177 


155 

129 

98 

64 

27 

12 

48 


53.888 
1.480 


82.42 
+1.091 


+0.08 
-0.3 


+0.05 
+0.7 


392 


APPARENT  PLACES  OF  STABS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wartilngton 
MMnTbna. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 

19.5 
29.4 
Mar.  10.4 
20.4 
30.4 

Apr.  9.3 
19.3 
29.3 

May    9.3 

19.2 

29.2 

June    8.2 

18.1 

28.1 

July    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.  5.8 
15.8 

25.8 

Nov.    4.8 

14.7 

24.7 

Dec.    4.7 

14.6 
24.6 
34.6 


(P  UruB  MaJoilB. 
Mag.  4.9 


Ric^t 
Asoenslon. 


Mean  Place 
Sec  a,  Tan  d 


h  m 
9     3 

8 

6.20 
6.69 
7.09 
7.37 
7.51 

7.56 
7.46 
7.27 
6.97 
6.61 

6.19 
5.74 
5.28 
4.83 
4.40 

4.02 
3.70 
3.44 
3.26 
3.15 

3.12 
3.17 
3.32 
3.54 
3.84 

4.21 
4.65 
5.16 
5.74 
6.36 

7.03 
7.73 
8.45 
9.18 
9.89 

10.57 
11.18 
11.72 


49 

40 

28 

14 

4 

9 
19 
30 
M 
42 

4< 
46 
45 
43 
88 

32 
26 
18 
11 
3 

5 
15 
22 
30 
37 

44 

51 
58 
62 
67 

70 
72 
73 
71 
68 

61 
54 


Declina- 
tion. 


+67  28 


// 


24.03 
25.65 
27.66 
29.93 
32.40 

34.95 
37.47 
39.86 
42.00 
43.81 

45.24 
46.21 
46.70 
46.68 
46.19 

45.24 
43.84 
42.04 
39.90 
37.48 

34.82 
31.98 
29.03 
26.02 
23.00 

20.04 
17.19 
14.50 
12.04 
9.86 

7.99 
6.52 
5.47 
4.89 
4.79 

5.20 
6.11 
7.47 


162 
200 
228 

247 
255 

252 
239 
214 
181 
143 


97 
49 
2 
49 
95 

140 
180 
214 
242 

266 

284 
295 
301 
302 
296 

285 

269 
246 
218 

187 

147 

105 

58 

10 

41 

91 
136 


/TCanozl. 

Mag.  6.1 


Ri^ 
Aaoeoslon. 


h     m 
9     3 


1.322 
2.610 


35.96 

+2.411 


D*a,  D,.a     l+O.U  +0.12 

D^d.Dmd     1-0.3  +0.7 


8 

13.998 
14.234 
14.425 
14.567 
14.657 

14.697 
14.688 
14.637 
14.550 
14.436 

14.305 
14.164 
14.023 
13.889 
13.770 

13.668 
13.589 
13.534 
13.507 
13.507 

13.536 
13.594 
13.679 
13.793 
13.935 

14.105 
14.303 
14.528 
14.779 
15.054 

15.352 
15.666 
15.992 
16.323 
16.649 

16.961 
17.252 
17.508 


236 

191 

142 

90 

40 

9 

51 

87 

114 

131 

141 
141 
134 
119 
102 

79 
55 
27 
0 
29 

58 

85 

114 

142 

170 

198 
225 
251 
275 
298 

314 
326 
331 
326 
312 

291 
256 


Declina- 
tion. 


11.972 
1.019 


+11    0 


// 


21.11 
19.77 
18.65 
17.75 
17.08 

16.63 

16.39 

16.32  — 

16.40    * 
19 

28 


134 

112 

90 

67 
45 

24 


16.59 

16.87 
17.21 
17.59 
17.99 
18.39 

18.79 
19.17 
19.53 
19.86 
20.14 

20.34 
20.48 
20.53  — 
20.45     ® 


34 
38 
40 
40 
40 

38 
36 
33 
28 
20 

14 


20.22 

19.83 
19.25 
18.46 
17.47 
16.28 

14.91 

13.38 

11.71 

9.99 

8.26 

6.55 
4.96 
3.51 


23 

39 

58 

79 

99 

119 

137 

153 
167 
172 
174 
170 

159 
145 


A.  AXflU. 

Mag.  2.2 


Right 
Aaoeniilon. 


24.87 
+0.194 


h    m 
9     4 


s 

56.174 
56.409 
56.587 
56.702 


235 
178 
115 


56.754  ^ 


56.745 
56.679 
56.563 
56.405 
56.215 

56.001 
55.776 
55.545 
55.318 
55.103 

54.905 
54.731 
54.585 
54.471 
54.392 

54.352 
54.350 
54.392 
54.478 
54.609 

54.783 
55.002 
55.263 
55.562 
55.895 

56.256 
56.637 
57.027 
57.415 
57.791 

58.142 
58.456 
58.724 


66 
116 
158 
190 
214 

225 
231 
227 
215 
198 

174 

146 

114 

79 

40 

2 

42 

86 
131 
174 

219 
261 
299 

333 
361 

381 
390 
388 
376 
351 

314 
268 


DecUna- 
Uon. 


-43    5 


n 


27.97 
31.49 
35.07 
38.64 
42.07 

46.^ 
48.30 
50.94 
53.22 
55.10 


352 
858 
357 
343 
325 

298 

264 
228 

188 
144 


56.64 
57.53 
58.07 


99 
54 

8 


58.15  — 
57.76  ^ 

82 


56.94 
55.70 
54.09 
52.16 
49.93 

47.51 
44.94 
42.33 
39.77 
37.34 

35.16 
33.27 
31.83 
30.83 
30.42 

30.67 
31.32 
32.67 
34.69 
36.99 

39.83 
43.01 
46.42 


124 

161 
193 
223 
242 


257 
261 
256 
248 
219 


188 

146 

98 

41 

15 

75 
186 
191 
241 
284 

318 
841 


Mag.  3.8 


Rii)it 


h     m 
9      9 

8 

61.644 
61.880 
62.071 
62.214 
62.306 

62.348 
62.344 
62.298 
62.217 
62.109 

61.983 
61.847 
61.710 
61.579 
61.460 

61.357 
61.276 
61.217 
61.184 


191 

143 
92 
42 

4 

46 

81 
106 
120 

136 
137 
131 
119 
103 

82 
58 

33 

8 


61.176  — 
21 

61.197 

61.244 

61.319 

61.421 

61.662 


+0.06 
-0.3 


+0.01 
+0.7 


1.369 


36.32 
-0.936 


+0.04 
-0.3 


-0.04 
+0.7 


61.711 
61.897 
62.112 
62.354 
62.621 

62.911 
63.219 
63.640 
63.866 
64.187 

64.496 
64.783 


4-2* 


47 

75 

102 

131 

150 

186 
215 
242 
267 
290 

306 
321 
325 
322 
300 

287 
2S6 


67.4i 
65  99 
63.9S 
62.IS 
61.S^ 

60.34 

59.iP 
59.07 
58.74 
58.« 


>. 


}- 


:> 


58.69 

58.7&  J. 
59.02 
59  J9 
59.84 


r 


3 
6 

y 


60.37 
60.96 
61.58 
62-24 
62.90 

63.54 
64.13 
64.6 
65.02 
65.25 

65.30 
65.11 
64.69 
63.99  ' 
63.03 

61.79 
60.31  ^* 

54.82^ 


52.82 
50.85 


65.038  *^  1 48.97 


IT 
1# 


59.736 
1.001 


69.65 
+0.047 


+0.06 
-0.3 


O.OO 
-fO.7 


iff     Al  * 
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19.6 
29.4 
Mar.  10.4 
20.4 
30.4 

Apr.  9.3 
19.3 
29.3 

May  9.3 
19.2 

29.2 

June    8.2 

18.1 

28.1 

July    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.  5.8 
15.8 

25.8 

Nov.    4.8 

14.7 

24.7 

Dec.    4.7 

14.7 
24.6 
34.6 


ft  AxgOM. 

Mag.  1.8 


Right 


n. 


Mean  Place 
Sec  d,  Tan  9 


h      m 
9     12 


D^o,  Dm  a 


86 

as 

13 
2 


s 
19.47 

19.83 
20.06 
20.19 

20.21  _:r 

11 
20.10 

19.89 
19.58 
19.19 
18.74 


31 
81 

89 
45 
51 


18.23 
17.68 
17.12 
16.55 
15.98 

15.45 
14.95 
14.49 
14.10 
13.78 

13.55 

13.40 

13.35  ~ 

13.39     ^ 
U 


55 
56 
67 
57 
53 

50 
46 
30 
83 
38 

15 


13.54 

13.80 
14.15 
14.60 
15.13 
15.73 

16.39 
17.09 
17.79 
18.47 
19.13 

19.73 
20.25 
20.67 


85 

45 
58 
60 
66 

70 
70 
68 
66 

eo 

53 
43 


Declina- 
tion. 


-69  22 


It 


4.77 

8.45 

12.33 

16.29 

20.24 

24.08 
27,70 
31.06 
34.06 
36.64 

38.79 
40.44 
41.57 
42.18 


42M  — 

48 
41.76 


368 
388 
896 
395 
384 

363 
336 
300 
358 
315 


165 

113 

61 

6 


40.77 
39.30 
37.39 
35.08 

32.44 
29.58 
26.57 
23.51 
20.50 

17.68 
15.13 
12.97 
11.30 
10.18 

9.69 

9.85 

10.68 

12.18 

14.28 

16.95 
20.07 
23.58 


99 
147 
191 
331 
364 

386 
301 
306 
301 
383 

355 
316 
167 
113 
49 


16 

83 

150 

210 

367 

313 
351 


16.995 
2.838 


16.01 
-2.657 


+0.01 
-0.3 


-0.13 
+0.7 


88  Cancil. 
Mag.  6.6 


Risbt 


h      m 
9     14 


s 
19.864 
20.118 
20.327 
20.485 
20.591 

20.644 

20.647  — 

20.604   *^ 
81 

111 

131 


354 
309 

168 

106 

58 


20.523 
20.412 

20.281 
20.140 
19.995 
19.857 
19.731 

19.621 
19.533 
19.471 
19.435 


141 
145 
138 
136 
110 

88 
63 
36 
8 


19.427  — 
81 

19.448 
19.496 
19.575 
19.682 
19.817 


19.981 
20.175 
20.399 
20.650 
20.926 

21.228 
21.549 
21.883 
22.224 
22.564 

22.892 
23.197 
23.473 


48 

79 

107 

185 

164 

194 
334 
351 
276 
302 

331 
334 
341 
840 
838 

305 
276 


Declina- 
tion. 


+18    3 


/# 


101 

75 

50 

35 

3 

17 
31 
42 
50 
52 

52 
48 
44 
36 
38 

30 
13 


37.72 
36.71 
35.96 
35.46 
35.21 

35.18 
35.35 
35.66 
36.08 
36.58 

37.10 
37.62 
38.10 
38.54 
38.90 

39.18 
89.38 
39.50 
39.52  — 
39.45     ^ 

17 

39.28 
38.99 
38.59 
38.07 
37.40 

36.58 
35.61 
34.47 
33.18 
31.74 

30.19 
28.53 
26.84 
25.15 
23.53 

22.02 
20.66 
19.52 


39 
40 
53 
67 
83 

97 
114 
139 
144 
155 

166 
169 
169 
162 
151 

136 
114 


17.778 
1.051 


43.50 
+0.326 


+0.07 
-0.3 


+0.02 
+0.7 


f  Aigas. 
Mag.  2.2 


Rl^ 
Ascension. 


h      m 
9     14 


s 

52.391 
52.682 
52.896 
53.026 


301 
314 
130 


53.072  -i? 
36 


53.036 
52.925 
52.745 
52.506 
52,222 

51.901 
51.558 
51.201 
50.843 
50.495 

50.164 
49.860 
49.591 
49.363 
49.182 

49.055 
48.987 


48.982  — 

49.041   *• 

49.168  ^^ 
196 

49.364 


111 
180 
339 
384 
331 

343 
357 
358 
348 
331 


304 
360 
338 

181 
137 


68 


49.625 
49.950 
50.332 
50.764 

51.235 
51.734 
52.244 
52.752 
53.239 

53.691 
54.092 
54.433 


361 
335 
383 
433 
471 

499 
510 
506 
487 
453 

401 
341 


Declina- 
tion. 


-58  55 


tt 


10.46 
14.13 
17.97 
21.86 
25.70 

29.41 
32.89 
36.07 
38.89 
41.30 


367 
384 
380 
384 
3n 


348 
318 
283 
341 
196 


43.26  ,,, 

44.73   ^ 

45.70   ^^ 

46.14  — 

46.07     ^ 
57 

45.50 


44.43 
42.91 
40.97 
38.68 

36.09 
33.30 
30.38 
27.45 
24.59 

21.93 
19.56 
17.59 
16.10 
15.18 

14.87 
15.21 
16.21 
17.83 
20.05 

22.79 
25.97 
29.47 


107 
153 
194 
339 

359 

279 
292 
298 
286 
266 


287 

197 

149 

92 

31 

34 

100 
162 
222 
274 

318 
860 


50.386 
1.937 


20.51 
-1.659 


+0.03 
-0.3 


-0.08 
+0.7 


40  Lynois. 
Mag.  3.3 


Rl«bt 
Ascension. 


h 
9 


m 
15 


8 

58.979 
59.266 
59.503 
59.688 
59.804 

59.863 
59.863 
59.811 
59.715 
59.582 

59.424 
59.253 
59.077 
58.907 
58.750 


287 
237 
180 
121 
59 


0 

52 

96 

133 

158 

171 
176 
170 
157 
138 

58.612  jjj 

58.501   g3 

58.418   ^ 

58.365   jg 

68.347  — 
16 


58.363 
58.411 
58.495 
58.613 
58.763 

58.948 
59.167 
59.418 
59.699 
C0.012 

60.350 
60.711 
61.087 
61.471 
61.854 

62.224 
62.569 
62.879 


48 

84 

118 

150 

185 

219 
351 
381 
313 
838 

361 
876 
884 
383 
870 

845 
310 


Dedlna- 
tlon. 


+34  44 


// 


45.88 
45.28  i? 
45.51   23 
46.02  " 
46.80   78 

98 

47.78 


111 
130 
118 
113 
101 


48.89 
50.09 
51.27 
52.40 

53.41 
54.26 
54.90 
55.33 
55.52  — 

4 

55.48 
55.21 
54.72 
54.01 
53.13 


85 
64 
43 


52.07 
50.83 
49.47 
47.97 
46.35 

44.65 
42.86 
41.02 
39.15 
37.27 

35.44 
33.68 
32.07 
30.63 
29.43 

28.49 
27.87 
27.57 


27 

49 
71 

88 
106 

124 
136 
150 
162 
170 

179 
184 
187 
188 
183 

176 
161 
144 
120 
94 


62 
80 


56.542 
1.217 


54.51 
+0.694 


+0.07 
-0.3 


+0.03 
+0.7 
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Washiii£toii 
Mean  Tune. 


0  TStum  ICaJotli. 
Mag.  3.3 


Right 
Aaoenston. 


Declina- 
tion. 


<^  AxfUt. 
Mag.  3.6 


Right 
Ajoension. 


Declina- 
tion. 


f  Leonis. 
Mag.  5.1 


Rifl^ 
Aaoension. 


DeoUna- 
titta. 


10  Leonit  Ifliioiia. 
Mag.  4.6 


Right 
Asoeoslon. 


Declina- 
tion. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 


Mar. 


19.5 
29.5 
10.4 
20.4 
30.4 


Apr. 


9.3 

19.3 

29.3 

May     9.3 

19.2 

29.2 

June    $.2 

18.2 

28.1 

July    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.  5.9 
15.8 

25.8 

Nov.    4.8 

14.7 

24.7 

Dec.    4.7 

14.7 
24.6 
34.6 


h      m 
9     27 


8 

17.970 
18.337 
18.642 
18.875 
19.032 

19.109 
19.108 
19.038 
18.905 
18.720 

18.498 
18.253 
17.996 
17.741 
17.498 

17.279 
17.089 
16.936 
16.824 
16.755 

16.732 
16.756 
16.827 
16.945 
17.110 

17.321 
17.578 
17.879 
18.223 
18.607 

19.025 
19.474 
19.944 
20.426 
20.907 

21.375 
21.813 
22.210 


807 
306 
238 
167 
77 


1 

70 
133 
186 
233 

246 
267 
266 
243 
219 

190 

163 

112 

09 

23 

24 

71 

118 

166 

2U 

267 
301 
344 
384 
418 

449 
470 
482 
481 
408 

438 
397 


+52    3 


II 


26.71 
27.40 
28.49 
29.91 
31.61 


60 
109 
142 
170 
189 


33.50 
35.48 
37.46 
89.35 
41.05 


198 
198 
189 
170 
140 

42.51 

43.66 

44.46 

44.87 

44.93 -T 
30 

44.57 
43.85 
42.78 
11.40 
39.71 


116 
80 
41 
0 


72 
107 
138 
IflO 
192 


37.79 
35.65 
33.35 
30.91 
28.38 

25.79 
23.20 
20.66 
18.19 
15.86 


214 
230 
244 
263 
269 

^9 
264 
247 
233 
214 


13.72 

11.82 

190 

10.22 

100 

8.96 

126 

8.10 

80 

46 

7.64 

1 

7.63 

8.05 

42 

h       m 
9     27 


8 

25.022 
26.281 
25.486 
25.633 
26.719 

25.747 
25.718 
25.640 
25.519 
25.364 

25.182 
24.985 
24.780 
24.575 
24.376 

24.190 
24.024 
23.880 
23.762 
23.675 


369 
206 

147 
80 
» 

29 

78 

121 

166 

182 

197 
206 
206 
199 
180 

100 

144 

118 

87 

66 


24.119 
24.350 
24.621 
24.929 


188 
231 
271 
308 
340 


--40    6 


II 


48.69 
62.08 
55.55 
59.03 
62.42 

65.64 
68.61 
71.28 
73.62 
75.D7 


347 
348 
339 
322 


297 

207 

234 

196 

166 

77.12 

112 

78.24 
78.93 
79.18  — 
79.00   " 

00 


23.620 
23.602  — 
23.622   ** 
23.683  *^ 
23.786  ^^ 

146 

23.931       i  58.33 


78.40 
77.38 
76.01 
74.28 
72.28 

70.06 
67.69 
65.24 
62.80 
60.46 


102 

137 
173 
200 
223 


56.47 
54.99 
53.96 
53.44 


237 
246 
244 
234 
213 

180 

148 

103 

62 


25.269       !  53.49 


25.631 


362 
378 


54.10 


26.009  "'°  '  55.29 


26.392 
26.769 

27.126 
27.454 
27.742 


383 
377 
367 


328 
288 


57.02 
59.26 

61.94 
64.96 
68.23 


61 

119 
173 
224 
208 

302 
327 


Mean  Place 
Sec  d,  Tan  d 


14.885 
1.626 


39.40 
+1.283 


23.322 
1.307 


55.75 
-0.842 


h       m 
9     27 


8 

27.160 
27.405 
27.619 
27.785 
27.900 


266 
214 
100 
116 
04 


27.964 

27.979  — 

27.949  ^ 

27.882   •^ 

27.785   ^ 
119 

27.666 

130 

136 

133 

122 

106 

27.038  ^ 
26.949 
26.881   ^^ 
26.837 
26^19  — 

8 


27.536 
27.401 
27.268 
27.146 


26.827 
26.862 
26.924 
27.014 
27.133 

27.279 
27.456 
27.662 
27.895 
28.158 

28.445 
28.754 
29.078 
29.411 
29.741 

30.068 
30.373 
30.648 


36 

62 

90 

119 

140 

177 
200 
233 
203 
287 

309 
334 
333 
330 
327 


306 
276 


25.210 
1.021 


+11  39 


II 


75.71 
74.31 
73.14 
72.21 
71.53 

71.08 
70.86 


140 

117 

93 

08 

46 

22 


70.83  — 
70.95  " 

37 
36 


71.22 

71.57 
71.97 
72.39 
72.84 
73.29 

73.71 
74.09 
74.44 
74.74 
74.97 

75.12  ^ 
75.19  — 
75.15     * 


40 
42 
45 
46 
42 

38 
36 
30 
23 
16 


74.97 
74.65 

74.16 
73.47 
72.59 
71.50 
70.22 

68.75 
67.11 
65.36 
63.55 
61.72 

59.94 
58.28 
56.76 


18 
32 
49 

09 

88 

109 

128 

147 

104 
176 
181 
183 
178 

160 
163 


80.74 

+0.207 


h      m 
9    7Q 


8 

7.397 
7.702 
7.958 
8.157 
8.294 


806 
250 
199 
137 
70 


8.370    j^ 

8.386  — 
8.346  ^ 


8.259 
8.133 

7.980 
7.809 
7.631 
7.455 
7.291 

7.144 
7.021 
6.924 
6.858 
6.825 

6.824 
6.859 
6.928 
7.031 
7.168 

7.342 
7.550 
7.792 
8.068 
8.377 

8.715 
9.077 
9.468 
9.850 
10.243 

10.626 
10.986 
11.316 


87 
120 
163 

171 
178 
176 
164 
147 

123 

97 

00 

33 

1 

36 

09 

103 

137 

174 

208 
242 
276 
309 
338 

302 
381 
392 
393 
383 

360 
329 


4.967 
1.248 


+36  45 

II 

65.99 
65.91 
66.18 
66.77 
67.63 

68.71 
69.95 
71.27 
72.60 
73.87 

75.00 
75.98 
76.73 
77.26 
77.52 

77.53 
77.28 
76.78 
76.04 
75.10 

73.94 
72.61 
71.12 
69.49 
67.72 

65.85 
63.90 
61.89 
59.86 
57.83 

55.85 
63.97 
52.24 
60.71 
49.44 

48.46 
47.81 
47.52 


8 

27 

59 

80 

108 

124 
132 
133 
127 
113 

96 
76 
63 
20 
1 

25 
50 
74 
94 
110 

133 
149 
163 
177 
187 

195 
201 
203 
203 
198 

188 
173 
153 
127 
98 


65 
29 


76.43 
+0.747 


Df  a,  Dm  a 
D^a,  D^a 


+0.08 
-0.3 


+0.07 
+0.6 


+0.05 
-0.3 


-0.04 
+0.6 


+0.06 
-0.3 


+0.01 
+0.6 


+0.07 
-0.3 


+0.04 
+0.6 


APPARENT  PLACES  OF  STARS,  1916. 


397 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washlnxtoo 
Mean  Tune. 


Mag.  3.9 


Right 
Ascension. 


Jan.  0.6 
10.6 
20.6 
30.6 

Feb.    9.5 

19.5 
29.5 
Mar.  10.4 
20.4 
30.4 

Apr.  9.4 
19.3 
29.3 

May  9.3 
19.2 

29.2 

June    8.2 

18.2 

28.1 

July    8.1 

18.1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.  5,9 
15.8 

2^.8 

Nov.    4.8 

14.8 

24.7 

Dec.    4.7 

14.7 
24.6 
34.6 


h      m 
9    45 


s 
5.215 
5.664 
6.043 
6.340 
6.548 


440 
370 
307 

ao6 

116 


6.663 
6.686  — 
6.621    " 


6.478 
6.271 

6.011 
5.716 
5.400 
5.078 
4.767 

4.474 
4.212 
3.989 
3.810 
8.682 

3.607 
3.587 
3.624 
3.719 
3.872 

4.082 
4.349 
4.671 
5.049 
5.477 

5.950 
6.462 
7.006 
7.566 
8.131 

8.685 
9.210 
9.690 


143 
007 
260 

200 
316 
323 
811 
208 

30? 
228 
170 
128 
76 

'20 

37 

06 

168 

310 

207 
332 
378 
428 
478 

612 
644 
600 
606 

664 

626 
480 


Declina- 
tion. 


+59  25 


n 


49.24 
60.11 
51.43 
53.13 
55.14 

57.36 
59.68 
62.02 
64.25 
66.28 


87 
132 
170 
201 


232 
284 
223 
203 
176 


68.03  ^^^ 

^^•^'  101 
70.45 

71.04  ^3 

71.17  ~ 
32 


70,85 
70.11 
68.95 
67.41 
65.54 

63.36 
60.94 
58.30 
55.52 
52.63 

49.69 
46.74 
43.85 
41.07 
38.46 

36.07 
33.98 
32.23 
30.89 
30.00 

29.59 
29.67 
30.25 


74 
110 
164 
187 
218 


242 
204 
278 
280 
204 


206 
280 
278 
201 
230 

200 
176 
134 


41 

8 
68 


Mean  Place       1.743        64.34 
Sec  ^,  Tan  ^      1.966       +1.693 


D^a,  Dm  a 
D^a,  Dm^ 


+0.09 
-0.3 


+0.09 
+0.6 


6Sezte]itis. 

Mag.  6.0 


Right 
Aeceniion. 


h       m 
9     47 

8 

1.815 
2.074 
2.294 
2.469 
2.595 

2.672 
2.701 
2.687 
2.636 
2.553 

2.460 
2.330 
2.204 
2.078 
1.958 

1.848 
1.752 
1.674 
1.615 
1.578 

1.565 
1.577 
1.613 
1.677 
1.769 

1.890 
2.043 
2.226 
2.440 
2.685 

2.958 
3.254 
3.570 
3.896 
4.224 

4.547 
4.851 
5.129 


176 

126 

n 

20 

14 
61 
83 

100 

120 
126 
126 
120 
110 

06 
78 
60 
37 
13 

12 
86 
04 
02 
121 

168 

183 
214 
246 
373 

306 
316 
330 
328 
823 

304 
278 


DecUn»- 
tion. 


-3  50 


ft 


58.66 
60.84 
62.89 
64.77 
66.43 

67.87 
69.04 
69.98 
70.67 
71.14 

71.38 


218 
206 

188 
100 
144 


117 
04 
00 
47 
24 

0 
71.44  — 

71.33   " 
28 

42 

66 


71.05 
70.63 

70.08 
69.42 
68.67 
67.85 
66.99 

66.11 
65.25 
64.45 
63.76 
63.20 


00 
76 
82 
86 
88 

86 
80 
00 
66 
88 


62.82 

62.69  — 

62.83   " 

63.25  ^ 

64.00  ^* 
107 

65.07 

137 
166 
188 
206 

210 

224 
222 


66.44 
68.10 
69.98 
72.06 

74.25 
76.49 
78.71 


0.112 
1.002 


56.80 
-0.067 


+0.06 
-0.3 


0.00 
+0.5 


M  Leads. 

Mag.  4.1 


Right 
Atoeoaion. 


h   m 
9  47 


8 

61.416 
61.710 
61.960 
62.161 
62.309 


204 
280 
201 
148 
01 


62.400  ^ 

37 

62.437  — 

62.425   " 
60 

02 
120 


62.369 
62.277 

62.157 
62.020 
61.874 
61.727 
61,586 

61.458 
61.348 
61.258 
61.192 
61.151 

61.139 
61.156 
6L200 
61.275 
61.381 

61.517 
61.687 
61.890 
62.124 
62.391 

62.688 
63.010 
63.352 
63.709 
64.070 

64.425 
64.765 
65.077 


137 
146 
147 
141 
128 

lU) 
00 
66 
41 
12 

17 
44 

76 
106 
136 

170 
203 
234 
267 
207 

322 
342 
367 
361 
366 

340 
312 


Dedina- 
tkm. 


+26  23 


tf 


61.86 
61.11 
60.67 
60.56 
60.75 

61.18 
61.84 
62.65 
63.55 
64.50 

65.43 
66.29 
67.05 
67.68 
68.15 


76 

44 

11 

10 
43 

66 
81 
00 
05 
03 

86 
76 
63 
47 
20 


68.44 
68.56  — 
68.51     * 


68.26 
67.85 

67.26 
66.50 
65.59 
64.52 
63.28 

61.90. 
60.37 
58.71 
56.94 
55.08 

53.16 
51.23 
49.33 
47.52 
45.86 

44.39 
43.17 
42.23 


36 

41 
60 

76 

01 

107 

134 

138 

163 
166 
177 
186 
103 

103 
100 
181 
166 
147 

133 
04 


59.338 
1.116 


71.38 
+0.496 


+0.07 
-0.3 


+0.03 
+0.5 


Gioombiidce  1586. 
Mag.  6.0 


Right 
Ascension. 


h       m 
9     60 


8 

59.74 
60.47 
61.08 
61.56 
61.89 

62.05 
62.06 
61.93 
61.65 
61.25 

60.75 
60.19 
59.58 
58.95 
58.33 

57.73 
57.18 
56.69 
56.29 
55.98 

55.75 
55.62 
55.61 
55.70 
55.90 

56.21 
56.61 
57.12 
57.72 
58.42 

59.19 
60.03 
60.91 
61.83 
62.75 

63.65 
64.50 
65.28 


73 

01 
48 
33 
10 

1 

13 
38 
40 
60 

66 

61 
63 
63 
60 

66 
40 
40 
31 
33 

13 
1 

0 
30 
81 

40 
61 
60 
70 
77 

84 
88 
02 
03 
00 

85 
78 


Deolln»- 
tion. 


+73  16 

// 

29.98 
31.34 


33.18 
35.42 
37.97 

40.69 
43.50 
46.25 
48.84 
51.17 

53.14 
54.67 
55.72 
56.24 
56.24 

55.71 
54.66 
53.14 
51.19 

48.85 

46.18 
43.23 
40.08 
36.78 
33.40 

30.00 
26.65 
23.42 
20.38 
17.57 

15.09 
13.00 
11.34 
10.18 
9.54 

9.48 

9.98 

11.03 


136 
184 
334 
366 
272 


281 
276 
260 
233 
107 


163 
106 

62 
0 

63 

106 
162 
106 
234 
267 

206 
316 
330 
338 
340 

336 

323 
304 
281 
248 


200 

166 

116 

64 

6 


50 
106 


54.168 
3.475 


46.76 
+3.328 


+0.11 
-0.3 


+0.19 
+0.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wathln 


Ineton 
Tune. 


Jan.  0.6 
10.6 
20.6 
30.6 

Feb.    9.5 

19.5 
29.5 
Mar.  10.5 
20.4 
30.4 

Apr.  9.4 
19.3 
29.3 

May  9.3 
19.3 

29.2 

June    8.2 

18.2 

28.2 

July    8.1 

18.1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept.  6.0 
15.9 
25.9 

Oct.  5.9 
15.9 

25.8 

Nov.    4.8 

14.8 

24.7 

Dec.    4.7 

14.7 
24.7 
34.6 


a  LeonlB. 
Mag.  1.3 


Right 
Afloension. 


h     m 
10     3 


s 
55.806 
56.089 
56.334 
56.534 
56.685 

56.786 
56.837 
56.842  — 
56.807  ^ 

09 


288 
245 
200 
151 
101 


51 


56.738 

56.644 
56.531 
56.409 
56.284 
56.162 

56.050 
55.949 
55.865 
55.801 
55.756 

55.735 
55.736 
55.764 
55.817 
55.898 

56.009 
56.150 
56.323 
56.528 
56.765 

57.033 
57.328 
57.644 
57.975 
58.313 

58.649 
58.972 
59.271 


113 
122 
125 
122 
112 

101 
84 
64 
45 

1 

28 
58 

81 
111 

141 
178 
205 
237 
268 

205 
S16 
331 
338 
336 

323 
200 


Declina- 
tion. 


+12  22 


tt 


34.68 
33.18 
31.92 
30.92 
30.20 


150 

126 

100 

73 

46 


29.74  ^ 

29.54  — 

29.55  ^ 


29.75 
30.09 

30.53 
31.03 
31.57 
32.11 
32.64 

38.13 
33.67 
33.94 
34.25 
34.46 

84.57 
84.68  — 
34.46  ^* 


20 
34 
44 

50 
64 

54 

53 
40 

44 

87 
81 
21 
U 


34.19 
83.77 

33.17 
32.36 
31.36 
80.14 
28.73 

27.12 
25.36 
23.48 
21.64 
19.58 

17.67 
15.88 
14.26 


37 
43 
60 

81 
100 
122 
141 
161 

176 
188 
104 
196 
191 

179 
168 


A.Hydx». 

Mag.  3.8 


Right 
Aaoenaion. 


h     m 
10     6 


8 

31.139 
31.412 
31.648 
31.838 
31.980 

32.073 

32.118 

32.120  -^ 

32.082  ^ 
70 

08 


278 
236 
190 
143 
98 


45 


32.012 

31.919 
31.808 
31.685 
31.560 
31.437 

31.321 
31.215 
31.124 
31.050 
30.994 


111 

123 
125 
128 
116 

106 
91 
74 
56 
84 


30.960 
80.949  — 
80.963   " 
31.003  ^ 
31.074   ^^ 

100 

81.174 

133 
166 
201 
233 
266 


31.307 
31.473 
81.674 
31.907 

32.173 
32.464 
32.779 
33.107 
33.441 

33.771 
34.086 
34.377 


291 
3U 
328 
334 
330 


815 
291 


Declina- 
tion. 


-11  56 


ti 


18.27 
20.77 
2S.22 
25.54 
27.69 

29.62 
31.31 
32.75 
33.91 
34.82 

35.46 
36.85 
36.00  — 
35.93     ^ 


250 

245 
282 
215 
198 


160 

144 

116 

91 

64 


35.64 

35.16 
34.48 
33.65 
32  68 
31.60 

30.45 
29.26 
28.10 
27.00 
26.01 

26.20 
24.62  ^ 
24.83  — 
24.35  J 
24.74  '^ 


29 
48 

68 

88 

97 

108 

115 

119 

116 

110 

90 

81 

58 


25.60 
26.63 
28.12 
29.92 
32.01 

34.30 
36.73 
39.22 


76 


118 
149 
180 
209 
229 

248 
249 


a  Velomm. 
Mag.  4.1 


Right 
Afloeosion. 


h     m 
10    11 


8 

13.838 
14.149 
14.412 
14.619 
14.768 


311 
263 
207 
149 
88 


14.856  3, 
14.888  — 
14.867  ^^ 

69 
110 
140 

166 
181 
191 
198 
189 

180 
165 
147 
128 
97 

66 
80 

8 
50 
94 

141 
188 
284 
280 
831 

355 
380 
306 
300 
390 

870 
885 


14.798 

14.688 

14.548 
14.382 
14.201 
14.010 
13.817 

13.628 
13.448 
13.283 
13.136 
13.013 

12.916 
12.850 
12.820 
12.828 
12.878 

12.972 
13.113 
13.301 
13.535 
13.815 

14.136 
14.491 
14.871 
15.267 
16.666 

16.066 
16.426 
16.761 


Declina- 
tion. 


-41  42 


n 


11.81 
15.02 
18.41 
21.87 
25.32 

28.67 
31.84 
34.77 
37.41 
39.72 

41.66 
43.20 
44.33 
46.04 
45.32 

45.16 
44.58 
43.61 
42.26 
40.68 

38.64 
36.46 
84.16 
31.77 
29.41 

27.16 
25.13 
23.40 
22.06 
21.17 

20.80 
20.98 
21.74 
23.05 
24.90 

27.23 
29.97 
33.03 


321 
339 
346 
345 
335 

817 
293 
264 
281 
194 


154 

113 

71 

28 

16 

58 

97 

135 

168 

194 

218 
231 
288 

236 
225 

206 

178 

184 

80 

J7 

18 

76 

131 

186 

288 

274 
306 


38  I7rMB  ICaJorlB. 
Mag.  5.7 


Right 
Aaoenalon. 


h      m 
10    11 


s 

60.85 
61.41 
61.90 
62.30 
62.69 

62.78 
62.85 
62.82 
62.69 
62.47 

62.17 
61.83 
61.44 
61.04 
60.63 

60.24 
69.87 
69.64 
69.25 
69.02 

68.85 
68.75 
68.71 
68.74 
68.84 

69.02 
69.27 
69.69 
69.98 
60.44 

60.97 
61.64 
62.16 
62.81 
63.48 

64.14 
64.78 
65.39 


56 

49 
40 
29 

19 

7 

8 
13 
22 
30 

84 
80 
40 
41 
89 

37 
88 
20 
23 
17 

10 
4 

8 
10 

18 

25 
82 
39 
46 
58 

57 
62 
65 
67 
66 

64 
61 


Declina- 
tion. 


+66  31 


tt 


84 
134 
179 
214 
242 


22.78 

23.62 
24.96 
26.76 
28.89 

31.31 
33.88 
36.48 
39.01 
41.38 

43.45 

46.19 
46.52 
47.41  3^ 
47.78  — 

13 

47.66 
47.05 
45.98 
44.48 
42.56 


257 
260 
253 
237 
207 


174 

133 

89 


40.30 

37.73 
34.90 
31.87 
28.71 

26.48 
22.19 
18.96 
16.84 
12.86 

10.16 
7.76 
6.73 
4.12 
8.01 

2.44 

2.38-' 

2.90 


60 
107 
150 
192 
226 

257 
283 
303 
316 
323 

329 
323 
812 
298 
270 

240 
203 
161 
111 
57 


52 


Mean  Place 
Sec  a,  Tan  a 

D^  a,  Dm  a 
D^  d,  Dm  d 


64.023 
1.024 


41.63 
+0.219 


29.579 
1.022 


18.16 
-0.212 


12.373 
1.340 


19.48 
-0.891 


67.046 
2.413 


40.72 
+2.196 


+0.06 
-0.3 


+0.01 
+0.6 


+0.06 
-0.3 


-0.01 
+0.5 


+0.05 
-0.4 


-0.05 
+0.6 


+0.09 
-0.4 


+0.13 
40.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


ITrMBlCaJoxlt. 
Mag.  4.9 


Right 
Atoenakm. 


DecUn»- 
tkm. 


Mag.  4.1 


Right 
Aseenslon. 


tloa. 


SI  Leads  lUnocit. 

Mag.  4.4 


Right 
Aseenslon. 


Dedin*- 
tkm. 


aAskthm, 
Mag.  4.4 


Right 


Deolin*- 
tioo. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.    9.6 


Mar. 


19.5 
29.5 
10.5 
20.4 
30.4 


Apr. 


9.4 

19.4 

29.3 

May     9.3 

19.3 

29.2 

June    8.2 

18.2 

28.2 

July    8.1 

18.1 
28.1 
Aug.  7.1 
17.0 
27.0 

Sept.  6.0 
15.9 
25.9 

Oct.  5.9 
15.9 

25.8 

Nov.    4.8 

14.8 

24.8 

Dec.    4.7 

14.7 
24.7 
34.6 


h      m 
10    18 


8 

9.58 
10.16 
10.66 
11.08 
11.40 


58 
50 
42 
32 
19 


Mean  Place 
Set',  d.  Tan  d 


D^  d.  Dm  d 


11.59 
11.68  - 
11.66    ^ 


11.54 
11.32 

11.03 

10.69 

10.30 

9.89 

9.47 

9.07 
8.69 
8.34 
8.04 
7.80 

7.61 
7.49 


12 
22 
20 

84 
39 
41 
42 
40 

38 
35 
30 
24 
19 

12 
6 


7.43  - 
7.45    ^ 


7.54 

7.70 
7.94 
8.25 
8.63 
9.08 

9.60 
10.17 
10.79 
11.45 
12.13 

12.80 
13.45 
14.07 


9 
16 

24 
31 
38 
45 
52 

57 
02 
66 
68 
67 

65 
62 


+65  58 


// 


71.86 
72.64 
73.95 
75.71 
77.84 

80.25 
82.84 
85.48 
88.06 
90.47 

92.62 
94.41 
95.81 
96.74 


78 

131 
176 
213 
241 

250 
264 
258 

241 
215 

179 

140 

93 


45 

97.19  — 

5 


97.14 
96.60 
95.59 
94.13 
92.26 


54 
101 
146 
187 
224 

256 
282 
304 
819 
328 

331 
328 
319 
302 
270 

248 
211 
168 
110 
65 

51.43  ^, 
51.32  — 
51.76   ** 


90.02 
87.46 
84.64 
81.60 
78.41 

75.13 
71.82 
68.54 
65.35 
62.33 

59.54 
57.06 
54.95 
53.27 
52.08 


5.802 
2.458 


90.34 
+2.245 


+0.09 
-0.4 


+0.14 
+0.4 


h     m 
10    22 


285 
240 
205 
157 
100 


60 


s 

3.099 
3.384 
3.633 
3.838 
3.995 

4.104 
4.164  ^^ 
4.180  — 
4.155  " 

57 
84 

104 
117 
123 
124 
110 

112 

101 

86 

68 

40 

27 


4.098 

4.014 
3.910 
3.793 
3.670 
3.546 

3.427 
3.315 
3.214 
3.128 
3.060 

3.011 
2.984 
2.980  — 
3.005  ^ 
8.057  *^ 

84 

3.141 


3.259 
3.413 
3.603 
3.829 

4.089 
4.379 
4.693 
5.024 
5.363 

5.701 
6.026 
6.328 


118 
154 
100 
226 
260 

200 
314 
331 
330 

338 

325 
302 


-16  24 


// 


24.47 
27.10 
29.72 
32.24 
34.64 

36.83 

9o.cM 

40.51 
41.96 
43.13 

44.03 

44.64 

44.99 

45.08  — 

44.91   ^^ 
80 

44.52 

43.90 

43.09 

42.10 

40.95 


263 

262 
252 
240 
210 

107 
171 
145 
117 
00 


61 
35 


39.70 
38.39 
37.05 
35.75 
84.56 

33.51 
32.69 
82.13 
31.91  — 
32.06   ^* 

64 

32.60 


62 

81 

00 

115 

125 

131 
134 
130 
110 
105 

82 
56 


33.53 
34.87 
36.67 
38.69 

40.87 
43.34 
45.94 


03 
134 
170 
202 
228 

247 
260 


1.636 
1.042 


25.35 
-0.294 


+0.06 
-0.4 


-0.02 
+0.4 


h 
10 


m 
23 


s 

4.011 
4.357 
4.663 
4.918 
5.118 

5.257 
6.336 


346 
306 
251 
200 

ISO 


70 


22 

5.358  — 
5.328  ^ 
6.252  ^ 

112 

5.140 


5.001 
4.846 
4.680 
4.515 

4.366 
4.209 
4.079 
3.972 
3.887 


180 
155 
166 
165 
150 


147 

130 

107 

85 

56 


3.831 

3.803  — 

3.804  ^ 
3.838  ^ 
3.906  ^ 

104 


4.010 
4.160 
4.329 
4.548 
4.806 

5.101 
5.431 
5.790 
6.171 
6.564 

6.960 
7.345 
7.708 


140 
170 
219 
258 

205 

330 
350 
381 
303 
306 

385 
363 


+37     7 


tr 


40 


62.72 
62.23 

62.16  — 
62.48  ^ 

63.17  ^ 
100 


64.17 
65.43 
66.85 
68.37 
69.91 

71.39 
72.74 
73.91 
74.86 
75.65 


126 
142 
152 
154 
148 

135 

117 

05 

60 

42 


75.97   ,, 

76.08  — 

75.91   " 

75.45   ^ 

74.71   ^^ 
100 

73.71 


72.46 
70.98 
69.29 
67.41 

65.35 
63.17 
60.86 
58.48 
56.06 

53.65 
51.31 
49.08 
47.05 
45.27 

43.79 
42.67 
41.94 


125 
148 
160 
188 
206 


218 
231 
238 
242 
241 

234 
223 
203 
178 
148 


112 
73 


1.899 
1.254 


76.80 
+0.767 


h     m 
10    23 


s 
19.776 

20.076 
20.336 
20.648 
20.708 

20.816 
20.872 


+0.07 
-0.4 


+0.05 
+0.4 


300 

260 
212 
160 
108 

56 
8 


20.880  — 
20.844  ^ 


71 
101 

123 
138 
147 
140 
147 

130 

120^ 

112 

06 

73 

50 


20.773 

20.672 
20.549 
20.411 
20.264 
20.115 

19.968 
19.829 
19.700 
19.588 
19.492 

19.419 

19.369  ^ 

19.349  — 

19.359  *® 

19.402  ^ 
82 

19.484 

120 
161 
203 
243 
270 

314 
339 
358 
864 
362 

345 
320 


19.604 

19.765 
19.968 
20.211 

20.490 
20.804 
21.143 
21.601 
21.865 

22.227 
22.572 
22.892 


-30  38 


n 


19.36 
22.33 
25.41 
28.51 
31.54 

34.44 
37.16 
39.63 
41.82 
43.71 

45.26 
46.46 
47.31 
47.81   ,, 
47.95  — 

22 

47.73 
47.18 
46.30 
45.13 
43.69 


207 
308 
310 
303 
200 

272 
247 
210 
180 
155 


120 
85 
50 


42.05 

40.26 
38.34 
36.40 
34.51 

32.73 
31.18 
29.90 
28.98 
28.47 

28.43 
28.87 
29.83 
31.27 
33.16 

35.45 
38.06 
40.91 


55 

88 
117 
144 
164 

180 
101 
104 
180 
178 

155 

128 

02 

51 

4 

44 

06 

144 

189 

220 

261 
285 


18.372 
1.163 


24.24 
-0.592 


+0.05 
-0.4 


-0.04 
+0.4 
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Washtof^ton 
Mean  Tune. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.    9.6 

19.5 
29.5 
Mar.  10.5 
20.4 
30.4 

Apr.  9.4 
19.4 
29.3 

May  9.3 
19.3 

29.3 

June    8.2 

18.2 

28.2 

July    8.1 

18.1 
28.1 
Aug.  7.1 
17.0 
27.0 

Sept.  6.0 
16.0 
25.9 

Oct.  6.9 
15.9 

25.8 

Nov.    4.8 

14.8 

24.8 

Dec.    4.7 

14.7 
24.7 
34.7 


41  Leonis  Mlnozte. 

Mag.  5.0 


Right 
Afloeosion. 


h  m 
10  38 


8 

52.853 
53.173 
53.460 
53.703 
53.898 

54.042 
54.132 


320 
287 
243 
105 
144 


00 


43 

54.174  — 
54.172     * 


M.128 

54.052 
53.953 
53.835 
53.709 
53.580 

53.464 
53.336 
53.230 
53.138 
53.066 

53.012 
52.982 


44 

76 

00 

118 
136 
120 
126 

118 

106 

03 

72 

64 

80 
8 


52.974  — 
52,993   ^® 

53.040   *^ 

78 

5S.118 

111 

146 
182 
210 
264 

286 
317 
338 
354 
356 

351 
834 


53,229 
53.374 
53.556 
53.775 

54.029 
54.315 
54.632 
54,970 
55.324 

55.680 
56.081 
56.366 


Declina- 
tion. 


+23  37 


// 


31.17 
29.99 
29.15 
28.65 


118 

84 
50 


44 

68 

85 

07 

103 

103 
07 
88 

74 
00 

43 
33 


^.50  — 
17 

28.67 
29.11 
29.79 
30.64 
31.61 

32.63 
33.65 
34.62 
35.50 
36.24 

36.84 

37.27 

37.60 

37.56  — 

37.40   ^ 
34 

37.06 

36.53 

35.79 

34.86 

83.73 

32.42 
30.92 
29.23 
27.33 
25.39 

23.29 
21.13 
18.95 
16.81 

14.77 

12.89 

11.25 

9.88 


63 

74 

08 

113 

131 

150 
100 
185 
100 
310 

216 
218 
214 
204 
188 

164 
137 


Mag.  3.0 


Right 
Asoeoston. 


h      m 
10    39 


s 
58.74 

59.23 
59.64 
59.97 
60.22 

60.37 
60.45 
60.43 
60.33 
60.16 

59.93 
59.65 
59.34 
58.99 
58.62 

58.24 
57.86 
57.49 
57.14 
56.81 

56.63 
56.29 
56.12 
56.01 


57.52 
68.04 
58.61 
59.21 
69.82 

60.42 
61.00 
61.52 


40 
41 
33 
26 
15 

8 

2 
10 
17 
23 

38 
31 
35 
37 
38 

38 
37 
35 
33 
38 

24 
17 
11 


56.98  - 
4 


66.02 
66.15 
66.37 
56.68 
67.06 


13 
23 
31 
38 
46 

53 
57 
60 
61 
60 

58 
53 


Declina- 
tion. 


-63  57 


ft 


4.56 

7.64 

11.07 

14.75 

18.58 

22.46 
26.31 
30.03 
33.66 
36.80 

39.70 
42.22 
44.30 
46.92 
47.03 

47.64 


47.73  — 
47.29  ^ 
46.35  •* 
44.94  "^ 

185 

43.09 


308 
348 
368 
383 
388 

385 
872 
353 
334 
200 


253 
208 
162 
111 
61 


40.88 
38.36 
36.63 
32.77 

29.89 
27.10 
24.52 
22.25 
20.40 

19.04 
18.25  ,, 
18.08  — 
18.56  *® 
19.69  "^ 

173 
21.42 


221 
353 
378 
386 
368 

370 
258 
227 
185 
136 


70 


23.73 
26.53 


231 

280 


42  Leonis  Mlnoxis. 

Mag.  5.4 


Right 
Aeeenston. 


h 
10 


m 
41 


s 
13.730 
14.069 
14.372 
14.631 
14.839 

14.992 
16.090  „ 

43 

15.133  — 
15.128  * 
15.080  ^® 

84 

14.996 


390 
303 
250 
206 
153 


06 


14.885 

14.766 
14.616 
14.472 

14.330 
14.197 
14.077 
13.972 
13.886 


111 

130 
140 
144 
142 


133 

130 

106 

86 

63 


13.823 

13.783  j^ 
13.769  — 

13.784  ** 

13.827   *^ 
78 

13.905 

113 
150 
186 
337 
364 

300 
331 
356 
370 
376 

370 
354 


14.018 

14.168 
14.354 
14.581 

14.845 
15.144 
15.475 
15.831 
16.201 

16.677 
16.947 
17.301 


Declina- 
tion. 


+31    6 


tf 


76.68 
75.68 
75.19 
75.09 
75.36 

75.97 
76.85 
77.97 
79.23 
80.67 

81.92 
83.20 
84.37 
85.33 
86.20 

86.79 
87.13 
87.23 
87.06 
86.66 

85.99 
86.10 
83.97 
82.63 
81.07 

79.33 
77.41 
75.32 
73.12 
70.82 

68.47 
66.11 
63.81 
61.63 
69.62 

57.86 
66.40 
55.29 


00 

40 
10 

27 
61 

88 
12 
36 
34 
35 

38 
17 
01 
83 
50 

84 

10 

17 
40 
67 

80 
113 
134 
156 
174 

103 
200 

220 
230 
235 

236 
230 
218 
201 
176 

146 
111 


Var.  1.6-6.6 


Right 
Asoenaion. 


h 
10 


m 
41 


s 

49.233 
49.673 
50.060 
60.367 
50.587 


440 
377 
307 
230 
151 


60.738 
50.812  — 
50.811  ^ 
50.743  ^ 
50.613  ^^ 

183 


50.430 
50.203 
49.942 
49.657 
49.354 

49.044 
48.733 
48.432 
48.146 
47.886 


227 
201 
285 
303 
310 

311 
301 
286 
260 
328 


47.668  jg^ 

47.471  ,^ 
47.331  g^ 
47.247 
47.226  — 

48 

47.274 

118 

103 

267 

330 

402 


47.392 
47.585 
47.862 
48.191 

48.693 
49.051 
49.653 
60.082 
50.623 

61.157 
61.668 
52.139 


458 
502 
520 
541 
534 


511 
471 


Declina- 
tion. 


-59   14 


ft 


22.17 
25.26 
28.68 
32.32 
36.09 

39.90 
43.66 
47.28 
50.67 
63.79 

56.57 
68.96 
60.93 
62.43 
63.44 

63.96 
63.96 
63.47 
62.50 
61.08 

59.25 
67.07 
54.61 
61.94 
49.17 

46.89 
43.71 
41.25 
39.10 
37.37 

36.13 
36.46 
35.41  — 
35.98  *^ 
37.18  *^ 

180 

88.98 


300 
342 
364 
377 
381 

376 
362 
330 
312 

278 

230 
107 
150 
101 
53 


0 
40 

143 

183 

318 
246 
267 
277 
278 

368 
346 
215 
173 
124 

67 


41.34 
44.15 


236 
281 


Mean  Place 
Sec  dy  Tan  d 


61.109 
1.091 


42.71 
+0.437 


57.356 
2.278 


16.84 
-2.046 


11.871 
1.168 


90.24 
+0.604 


47.913 
1.955 


33.68 
-1.680 


+0.07 
-0.4 


+0.03 
+0.3 


+0.04 
-0.4 


-0.13 
+0.3 


+0.07 
-0.4 


+0.04 
+0.3 


+0.05 
-0.4 


-0.11 
+0.3 
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Washington 
Mean  Time. 

46  Leonls  Minods. 
Kag.  3.9 

64  Leonls. 

Mag.  4.5 

lAntUao. 
Mag.  4.7 

Gioombildce  1706. 
Mag.  6.3 

Right 
Asoeosion. 

Declina- 
tion. 

Right 
Afoeosion. 

Declina- 
tion. 

Right 
Aaoenskm. 

Declina- 
tion. 

Right 
Aseeoslon. 

Dedina- 
tion. 

h      m 

•      # 

h      m 

•      t 

h      m 

•      / 

h      m 

•      1 

10    48 

+34  39 

10     51 

+25  11 

10    52 

-36  41 

10    53 

+78  12 

Jan.     0.7 
10.6 

8 

38.986 
39.838^^ 

91 0 

WW 

50.14 
49.33   " 

8 

5.759 
6.090^' 

9$ 

40.52 
39.33  "* 

8 

49.535 
49.872  ^^ 

3.22 
6.13  ^* 

8 

22.19 
23.30  ''' 

51.91 
52.67   ^ 

20.6 

39.656  ^^* 

48.95   ^ 

6.386^ 

38.48   ^ 

50.170  ^ 

9.24  ^" 

24.30  ^«^ 

54.02^^ 

30.6 

39.929^ 

48.98     3 

6.642^ 

38.00   ^ 

50.422  ^^ 

12.43  ^^* 

25.16    ^ 

56.89  ^ 

Feb.    9.6 

40.151  ^ 

IM 

49.40   " 

78 

6.850^ 

158 

37.91  -i 
23 

60.624^ 

148 

15.64  ^^^ 
315 

25.82    ^ 

48 

58.20**^ 

265 

19.5 
29.5 
Mar.  10.5 
20.5 
30.4 

40.317  ,^ 
40.426 

40.480  J 

40.481  — 
40.437   ** 

83 

50.18 
51.26  '** 
52.55  *" 
53.99  ^^ 
55.51  ^« 

151 

7-^«  105 

7.113  ^ 

7.168 

7.176  — 

7.142   ^ 
06 

38.14 
38.65  " 
39.44   ^ 
40.38  ** 
41.46  ^«^ 

114 

50.772 
50.864 
50.907  — 
50.904     ^ 
50.860   ^ 

80 

18.79 

21.81  ^" 

24.61^ 

27.17  ^ 

29.47  ^ 
196 

26.30 
26.57 
26.62  — 
26.47    ** 
26.12    ^ 

52 

60.85 
63.73^ 
66.70  ^^ 
69.65  ** 
72.46  ^^ 

255 

Apr.     9.4 
19.4 

40.355 
40.242  "' 

57.02 
58.46  ''' 

4  4W% 

7.076 
6.982  ** 

4  4  4 

42.60 
43.73  "' 

50.780 
60.673  ^^ 

31.43 
33.06  ^^ 

25.60 
24.94    ^ 

75.01 
77.20"* 

29.3 
May    9.3 

19.3 

40.109  ^^ 

39.963  **• 

39.811  *" 
150 

59.76  ^ 

60.87  "* 

61.76   * 
62 

6.871  "* 
6.747  ^ 
6.620  "^ 

128 

44.80^^ 

45.76  *• 

46.59   ^ 
67 

50.546  *^  '  34.31  ^^ 

50.403"^    35.21   '^^ 

50.251**^   35.72   ** 
156                  12 

24.15    ^ 
23.30    ^ 
22.39    •* 

02 

78.96  ^^** 

80.24  ^^ 

80.98   ^* 
19 

29.3 

39.661 

%  Mm 

62.38 
62.72     ^ 
62.79  — 

6.492 

47.26   ^ 
47.72   ^ 
48.00   ^ 
48.06  — 

50.095         35.84  "~ 

21.47 

81.17 

June    8.2 

18.2 

39.516  "'^ 
39.384  ^^ 

6.370  ^" 
6.258  "* 

49.940^"   35.59  ** 
49.791"*    34.97   ®* 

20.56    " 
19.69    *^ 

80.80   ^^ 
79.87   ^ 

28.2 

39.267  "^ 

62.56   ^ 

6.159  •^ 

49.651  *^    34.01   ^ 

18.90    ^ 

78.44  ^^ 

July    8.2 

39.169  ^ 
76 

62.06   ^ 
79 

6.077   *^ 

64 

47.90   ^® 
37 

49.526^^    32.73^^ 
107                157 

18.18    '^ 

61 

76.52  ^^ 
235 

18.1 
28.1 
Aug.    7.1 
17.0 
27.0 

39.094 
39.042 
39.018  — 
39.022     ^ 
39.058  ^ 

61.27 

60.23  ^^ 

58.93  ^^ 

57.39  '*^ 

55.64  ''' 
105 

6.013   ^ 
5.970   ^ 
5.950  — 
5.955     * 
5.989  ^ 

64 

47.53 
46.95   ^ 
46.15  * 
45.15  ^«^ 
43.93  ^^ 

141 

49.419 
49.334 
49.275 
49.248  — 
49.255     ' 

47 

31.16 
29.39  *'" 
27.44*^ 
25.40*^ 
23.32** 

201 

17.57    ,^ 
17.08    3^ 
16.72    ^ 
16.49 

16.41  — 

7 

74.17 
71.43  ^* 
68.36^ 
65.04^^ 
61.51  ^ 

365 

Sept.   6.0 
16.0 

39.127 
39.234  ^^ 

1  M^ 

53.69 
51.55  ^" 

6.053 
6.151  ^ 

42.52 
40.90  *•* 

49.302 
49.392  ^ 

21.31 
19.44  '"^ 

16.48 
16.70    " 

57.86 
54.16  ^'^ 

25.9 
Oct.     5.9 

39.377  *** 
39.562  *** 

AAV 

49.27  "* 
46.88  ^ 

6.283  ^^^ 
6.404  ^^* 

39.10  ^^ 
37.15  *•* 

49.528  *^ 
49.710  ^^ 

17.81  ^^ 
16.50  *^* 

17.07    *^ 
17.60    *^ 

50.47^ 
46.88^ 

16.9 

39.787  *" 
265 

44.41  ^^ 

251 

6.661  *^^ 

245 

35.04  "* 

220 

49.939  ^ 

274 

15.57   •^ 

48 

18.28    ^ 
81 

43.46  ^*^ 
318 

25.9 

Nov.    4.8 

14.8 

24.8 

Dec.    4.7 

40.052 

40.355^ 

40.689  ^^ 

41.051  ^ 

41.431  ^ 
386 

41.90 

39.42^ 

37.02  ^ 

34.76** 

32.71  *" 
174 

6.906 

7.188  ^ 

7.500^" 

7.838^ 

8.192  ^ 
361 

32.84 
30.57  ^'^ 
28.29  ^ 
26.07^ 
23.95  "^ 

192 

50.213 

50.526  '*' 

50.874  ^^® 

51.246^" 

51.631  ^ 
387 

15.09 
15.13     ^ 
15.67   *^ 
16.73  ^^ 
18.30  **' 

202 

19.09 
20.03    ^ 
21.08  '^ 
22.22  "* 
23.41  "• 

122 

40.28 
37.45  ^ 
35.02  ^*^ 
33.06  ^** 
31.65  "* 

84 

14.7 
24.7 
34.7 

41.817 

42.200^ 

42.566*" 

80.97 
29.53  "* 
28.49  ^^ 

8.553 
8.910  ^' 
9.252  '*^ 

22.03 
20.34^*® 
18.95  ^^ 

52.018 
52.396  ^^ 
52.752  ^ 

20.32 
22.75  ^^^ 
25.49  ^^ 

24.63 
25.83  ^ 
26.99  "* 

30.81  ^ 
30.58  — 
30.99  ** 

Mean  Place 

37.110         65.07 

4.066         53.08 

48.311           9.55 

16.364        73.78 

Sec  dy  Tan  d 

1.216        +0.692 

1.105        +0.470 

1.247        -0.745 

4.896        +4.793 

D^  a.  Dm  a 

+0.07        +o.ai 

+0.07          +0.03 

+0.06          -0.05 

+0.10         +0.31 

D^dyDmd 

-0.4 

+0.3         1 

-0.4 

+0.8         1 

-0.4 

+0.3         1 

-0.4 

+04J 

APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashlnEton 
Mean  Tune. 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.    9.6 

19.5 
29.5 
Mar.  10.5 
20.5 
80.4 

Apr.  9.4 
19.4 
29.4 

May  9.3 
19.3 

29.3 

June    8.2 

18.2 

28.2 

July    8.2 

18.1 
28.1 
Aug.  7.1 
17.1 
27.0 

Sept.  6.0 
16.0 
25.9 

Oct.  5.9 
15.9 

25.9 

Nov.    4.8 

14.8 

24.8 

Dec.    4.8 

14.7 
24.7 
34.7 


JtLeonli. 

Mag.  4.7 


Right 
Ascension. 


h     m 
11     0 


Mean  Place 
Sec  a.  Tan  a 


8 

42.543 
42.853 
43.135 
43.378 
43.579 

43.733 
43.840 
43.902 
43.922 
43.905 

48.859 
43.788 
43.700 
43.601 
43.495 

43.389 
43.286 
43.189 
43.102 
43.028 

42.967 
42.923 
42.900 


810 

282 
243 
201 
164 


107 
02 
20 

17 
40 

71 
88 

90 
100 
100 

103 
97 
87 
74 
01 

44 
23 
3 


42.897  — 

42.921  ^ 
50 

42.971 

43.053 

43.169 

43.320 

43.507 


43.732 
43.991 
44.280 
44.594 
44.925 

45.263 
45.508 
45.919 


82 

110 
151 
187 
226 

250 


314 
331 
338 

336 

321 


Declina- 
tion. 


+  7  46 


// 


78.12 
76.24 
74.59 
73.17 
72.05 

71.22 
70.66 
70.37 
70.31 
70.45 

70.77 
71.20 
71.72 
72.29 
72.89 

73.49 
74.07 
74.61 
75.10 
75.52 

75.85 
76.07 


188 
165 
142 
112 
83 


56 
29 

0 

14 
32 

43 

52 
57 
60 
60 

58 
54 
49 
42 
33 

22 


p^  Leonlt. 

Mag.  5.7 


Right 
Ascension. 


11 
76.18  — 

76.14     * 


75.92 

76.53 
74.93 
74.11 
73.04 
71.74 

70.25 
68.51 
66.59 
64.54 
62.36 

60.22 
58.14 
56.17 


22 
89 

60 

82 

107 

130 

149 

174 
192 
205 
218 
214 

208 
197 


41.109 
1.009 


85.80 
+0.137 


h     m 
11     2 


311 
277 
242 
198 
154 


107 
62 


8 

38.562 
38.873 
39.150 
39.392 
39.590 

39.744 
39.851 
39.918  ^ 
39.987  — 
39.922  ** 

44 

39.878 
39.811 
39.726 
39.630 
39.528 

39.423 
39.322 
39.226 
39.140 
39.064 

39.002 
38.956 
38.930 
38.925  — 
38.946  " 

47 


67 

85 

96 

102 

105 

101 
96 
86 
76 
62 

46 
26 


38.993 
39.074 
39.185 
39.337 
39.522 

39.745 
39.999 
40.288 
40.601 
40.928 

41.264 
41.598 
41.918 


81 
111 
152 
185 
223 

254 

289 
313 
327 
336 

334 

320 


Declina- 
tion. 


+  2  24 


36.77 
34.70 
32.83 
31.16 
29.73 

28.57 

27.66 

27.03 

26.65 

26.50  — 
1 

26.51 

26.70 

27.03 

27.42 

27.92 


207 
187 
107 
143 
116 


91 
63 
38 


28.47 
29.05 
29.63 
30.22 
30.77 

31.28 
31.74 
32.10 
32.35 


19 

33 
89 
50 
56 

58 
58 
50 
56 
51 

46 
36 
25 
9 


i^  TSnm  Xajortt. 
Mag.  3.2 


Right 
Ascension. 


32.44  — 

6 

32.38 
32.11 
31.58 
80.81 
29.78 


28.50 
26.95 
25.16 
23.21 
21.12 

18.95 
16.78 
14.66 


27 

53 

77 

103 

128 

155 
179 
195 
209 
217 

217 
212 


37.184 
1.001 


42.76 
+0.042 


h     m 
11     4 


408 
368 
321 
266 
203 


138 
74 


8 

58.847 
59.250 
59.618 
59.939 
60.204 

60.407 

00.545 

60.619 

60.632  — 

60.590   ^ 
89 

60.501 

60.373 

60.216 

60.039 

59.852 

59.661 
59.474 
59.297 
59.136 
58.993 

58.876 
58.784 
58.723 


128 
157 
177 
187 
191 

187 
177 
161 
143 
117 

92 
61 


28 
58.695  — 

58.703    ® 

45 


58.748 
58.837 
58.970 
59.150 
69.378 


69.653 
59.972 
60.332 
60.725 
61.142 

61.571 
62.001 
62.416 


89 
133 
180 
228 
275 

319 
360 
393 
417 
420 

430 
415 


Declina- 
tion. 


+44  56 


ft 


65 


58.12 
57.57 
57.52  — 
57.96  ^ 
.58.85 

60.13 
61.73 
63.55 
65.53 
67.55 

69.53 
71.38 
73.02 
74.40 
75.48 

76.20 
76.57 
76.57 
76.19 
75.44 

74.34 
72.92 
71.18 
69.16 
66.91 

64.44 
61.79 
59.01 
56.14 
53.23 

50.35 
47.56 
44.93 
42.53 
40.43 

38.71 
37.41 
3G.58 


128 


160 
182 
198 
202 
198 

185 
104 
138 
106 
72 


87 

0 

38 

75 
110 

142 
174 
202 
225 
247 

265 
278 
287 
291 
288 

279 
263 
240 
210 
172 


130 
83 


56.853 
1.413 


76.31 
+0.998 


/f  Giatexlf. 
Mag.  4.5 


Right 
Ascension. 


h     m 
11     7 


8 

32.673 
32.994 
33.284 
33.534 
33.740 


321 

290 
250 
206 
158 


33.898  III 

34.009 

34.074   ^ 

34.096  — 

34.082   " 
45 

34.037 


72 

90 

103 

113 

118 


33.965 
33.875 
33.772 
33.659 

33.541 
33.425 
33.311 
33.205 
33.108 

33.024 

32.958 

32.911  ^ 

32.889  — 

32.893     * 
38 

32.931 


116 

114 

106 

97 

84 

66 
47 


33.004 
33.116 
33.268 
33.462 

33.696 
33.968 
34.274 
34.604 
34.962 

35.306 
36.655 
35.989 


73 
112 
152 
194 
234 


272 
306 
330 
348 
354 


340 
334 


Declina- 
tion. 


-22  21 


ft 


59.82 
62.46 
65.17 
67.88 
70.52 

73.02 
75.35 
77.44 
79.30 
80.88 


204 
271 
271 
264 
250 

283 
209 
186 
158 
132 


82.20  ^^ 
83.22 
83.96 
84.43 
84.60  — 

9 


84.51 
84.16 
83.55 
82.72 
81.69 

80.50 
79.16 
77.75 
76.31 
74.89 


35 

61 

83 

103 

119 


134 
141 
144 
143 
132 


72.42  „ 

71.49   ^ 

70.86 

70.57  — 
10 

70.67 

52 

93 

136 

173 

208 

233 
255 


71.19 
72.12 

73.48 
75.21 

77.29 
79.62 
82.17 


31.477 
1.081 


61.77 
-0.412 


D^  a,  Dm  a 


+0.06 
-0.4 


+0.01 
+0.3 


+0.06 
-0.4 


0.00 
+0.2 


+0.07 
-0.4 


+0.06 
+0.2 


+0.06 
-0.4 


-0.03 
+0.2 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washineton 
Mean  Tune. 


Jan.     0.7 

10.7 

.20.6 

30.6 

Feb.    9.6 

19.6 
29.5 
Mar.  10.5 
20.5 
30.4 

Apr.  9.4 
19.4 
29.4 

May  9.3 
19.3 

29.3 

June    8.3 

18.2 

28.2 

July    8.2 

18.1 
28.1 
Aug.  7.1 
17.1 
27.0 

Sept.  6.0 
16.0 
26.0 

Oct.  5.9 
15.9 

25.9 

Nov.    4.8 

14.8 

24.8 

Dec.    4.8 

14.7 
24.7 
34.7 


Mag.  4.1 


Right 
Ascension. 


h      m 
11     16 


316 
»1 
366 
214 
170 


123 
79 
36 


s 
49.697 
50.013 
50.304 
50.559 
50.773 

50.943 

51.066 

51.145 

51.181 

51.182  — 
32 

51.150 

51.093 

51.017 

50.927 

50.829 

50.728 
60.627 
50.530 
50.439 
50.358 

50.290 
50.236 
60.199 


67 
76 
90 
06 
101 

101 
97 
91 
81 
68 

64 
37 


16 

50.183  — 

50.190     ^ 
36 


50.226 
50.292 
50.391 
50.526 
50.700 

50.912 
51.160 
51.440 
51.748 
52.075 

52.412 
52.749 
53.076 


66 

99 

136 

174 

212 

248 
280 
306 
327 
337 

337 
327 


Declina- 
tion. 


+  6  28 


#/ 


196 
176 
161 
123 
96 


64 
39 


76.02 
74.07 
72.32 
70.81 
69.58 

68.63 

67.99 

67.60   j2 

67.48  — 

67.56     ^ 
26 

67.82 
68.22 
68.71 
69.28 
69.88 

70.50 
71.10 
71.68 
72.21 
72.68 

73.06 
73.34 
73.51 
73.54-^ 
73.40   ^* 


40 
49 
67 
60 
62 

60 
68 
63 
47 
38 

28 
17 


73.07 
72.55 
71.79 
70.79 
69.55 

68.07 
66.36 
64.46 
62.41 
60.26 

58.08 
55.95 
53.92 


62 

76 
100 
124 
148 

171 
190 
206 
216 
218 

213 
203 


7t  Gentauxi. 
Mag.  4.3 


Right 
Asoension. 


h 
11 


m 
17 


8 

11.296 
11.735 
12.129 
12.467 
12.741 


439 
394 
338 
274 
209 


12.950  j^j 

13.091   „ 

13.168   jj 

13.183  ~ 

13.142   " 
90 

13.052 

138 
170 
196 
219 
234 


12.919 
12.749 
12.55S 
12.334 

12.100 
11.858 
11.614 
11.375 
11.147 

10.939 
10.757 
10.609 
10.502 
10.444 

10.443 
10,501 
10.624 
10.816 
11.073 

11.394 
11.774 
12.202 
12.665 
13.152 

13.645 
14.130 
14.591 


242 
344 
239 
228 
306 

182 

148 

107 

68 


68 
123 
192 
267 
321 

380 
428 
463 
487 
493 


486 
461 


Declina- 
tion. 


-54    1 


If 


39.43 
42.20 
45.33 
48.70 
52.24 

55.85 
59.45 
62.94 
66.27 
69.36 

72.17 
74.65 
76.74 
78.43 
79.67 

80.45 
80.76 
80.60 
79.98 
78.91 

77.43 
75.60 
73.45 
71.07 
68.55 

65.96 
63.41 
61.01 
58.87 
57.07 


277 
313 
337 
364 
361 

360 
349 
333 
309 
281 

248 
209 
169 
124 
78 


iLeonia. 

Mag.  4.0 


Right 
Ascension. 


31 

16 

62 

107 

148 

188 
216 
238 
262 
269 

266 
240 
214 
180 
136 

55.71  ^ 

54.86 

54.57  — 

54.87  ^ 

55.78  •^ 
148 


57.26 
59.28 
61.77 


202 
249 


h      m 
11    19 


8 

34.115 
34.438 
34.733 
34.993 
35.213 

35.388 
35.516 
35.599 
35.640 
35.642 

35.612 
35.556 
35.479 
35.389 
35.289 

35.186 
35.083 
34.983 
34.890 
34.807 

34.737 
34.681 
34.642 


323 
296 
260 
220 
176 


128 

83 

41 

2 

30 

66 

77 

90 

100 

108 

103 

100 

93 

83 

70 

66 

39 


18 
34.624  — 

34.629     * 
84 

34.663 
34.727 
34.823 
34.957 
35.130 


35.342 
35.589 
35.869 
36.178 
36.506 

36.846 
37.187 
37.518 


64 

96 
134 
178 
212 

247 
280 
309 
328 
340 

341 
331 


Declina- 
tion. 


+10  58 


ft 


183 
168 
180 
101 
09 


82.16 
80.33 

78.75 
77.45 
70.44 

75.75  ^ 
75.36  ^, 
75.26  — 
75.41  ** 
75.75 

76.24 
76.86 
77.54 
78.27 
78.97 

79.66 
80.29 
80.85 
81.81 
81.67 


34 
49 

62 
68 
73 
70 
69 

63 
66 

46 
36 
22 


81.89    jQ 

81.99  — 
81.94    * 


81.72 
81.33 

80.74 
79.93 
78.91 
77.64 
76.16 

74.46 
72.58 
70.54 
68.39 
66.19 

64.02 
61.93 
59.99 


22 

89 
69 

81 
102 
127 
148 
170 

188 
204 
216 
220 
217 

209 
194 


r  LeonlB. 
Mag.  5.2 


Right 
Ascension. 


h   m 
11  23 


8 

38.336 
38.655 
38.947 
39.206 
39.425 

39.600 
39.729 
39.814 
39.860 


39.867  — 
26 


319 
292 
269 
219 
176 

129 
85 
46 


39.842 
39.792 
39.722 
39.638 
39.544 

39.446 
39.347 
39.250 
39.159 
39.076 

39.006 
38.948 
38.905 


60 

70 
84 
94 
98 

99 
97 
91 
83 
70 

58 
43 


22 

38.883  — 

38.884  ^ 

29 


38.913 
38.972 
39.064 
39.193 
39.360 


39.566 
39.809 
40.085 
40.390 
40.714 

41.050 
41.383 
41.714 


50 

92 

129 

167 

206 

243 
276 
306 
334 
336 

333 
331 


Declina- 
tion. 


+  3  18 


ft 


206 
188 
166 
142 
113 


61.56 
59.51 
57.63 
55.97 
54.55 

53.42 

52.56 

51.99 

51.66  jj 

51.55  — 
9 

51.64 

51.90 

52.27 

52.74 

53.28 


86 
67 
33 


26 
37 
47 
64 
68 

60 
60 
68 

6^ 

40 

41 
31 
18 


58.86 
54.45 
55.04 
55.62 
56.16 

56.65 

57.06 

57.37 

57.55 

67.60  — 
16 


57.45 
57.11 
56.55 
55.73 
54.65 

53.32 
51.74 
49.05 
47.97 
45.85 

43.68 
41.49 
39.39 


34 

66 

82 

108 

133 

158 
179 
198 
212 
217 

219 
210 


Mean  Place 

Sec  a,  Tan  ^ 


48.365 
1.006 


83.80 
+0.114 


10.273 
1.702 


49.95 
-1.378 


32.763 
1.019 


91.49 
+0.194 


37.070 
1.002 


68.48 
+0.058 


D^  a,  Dm  a 


+0.06 
-0.4 


+0.01 
+0.2 


+0.05 
-0.4 


-0.09 
+0.2 


+0.06 
-0.4 


+0.01 
+0.2 


+0.06 
-0.4 


0.00 
+0.2 


APPARENT  PLACES  OF  STAKS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waal 


ihlnston 
DTune. 


Jan.  0.7 
10.7 
20.7 
30.6 

Feb.    9.6 

19.6 
29.5 
Mar.  10.5 
20.5 
30.5 

Apr.  9.4 
19.4 
29.4 

May  9.4 
19.3 

29.3 

June    8.3 

18.2 

28.2 

July    8.2 

18.2 
28.1 
Aug.  7.1 
17.1 
27.1 

Sept.  6.0 
16.0 
26.0 

Oct.  5.9 
15.9 

25.9 

Nov.    4.9 

14.8 

24.8 

Dec.    4.8 

14.8 
24.7 
34.7 


^  Cliam»leoiitU. 
Mag.  5.7 


Right 
AjoeoBion. 


h      m 
11    33 


90 
81 
70 
68 
44 

30 
10 


Mean  Race 
Sec  a.  Tan  d 


D^  a,  D«  a 


8 

48.02 
48.92 
49.73 
50.43 
51.01 

51.45 
51.75 
51.91 
51.93  ~ 
51.82    ^^ 

23 
51.60 
51.26 
50.83 
60.31 
49.71 

49.06 
48.38 
47.67 
46.96 
46.27 

45.61 
45.02 
44.51 
44.09 
43.79 

43.68 
43.63 
43.77 
44.07 
44.53 

45.15 
45.90 
46.75 
47.69 
48.69 

49.70 
50.69 
51.63 


84 

43 
52 
00 
00 

68 
71 
71 
00 
00 

60 
61 
42 
30 
10 

0 
14 
30 
40 
03 

76 

86 

94 

100 

101 

99 
94 


Dadina- 

tlOQ. 


-75  25 


tt 


39.52 

41.84 
44.68 
47.92 
51.47 

55.22 
59.11 
63.04 
66.90 
70.64 

74.16 
77.40 
80.29 
82.78 
84.81 


384 
324 
366 

376 

389 

393 
380 
374 
362 

334 
280 
249 
203 
156 


SDxaoonia. 
Mag.  5.5 


Right 
Afoonsioo. 


86.36  j^ 

87.39  ^ 

87.87  — 

87.80     ^ 

87.20   ^ 
113 

86.07 


84.46 
82.40 
79.99 
77.28 

74.38 
71.39 
68.43 
65.63 
63.08 

60.91 
59.20 
58.05 
57.50 
57.61 

58.36 
59.76 
61.74 


101 
200 

241 
271 
290 

299 
290 

280 
266 
217 


171 

116 

55 

11 
75 

140 
198 


47.279 
3.977 


53.52 
-3.849 


h      m 
11    37 


+0.05 
-0.4 


-0.25 
+0.1 


8 

50.65 
51.32 
51.94 
52.50 
52.97 

53.36 
53.63 
53.80 
53.84 
53.79 

53.64 
53.40 
53.10 
52.74 
52.34 

51.91 
51.48 
51.04 
50.63 
50.24 

49.88 
49.57 
49.31 
49.12 
48.99 

48.93 
48.95 
49.05 
49.23 
49.50 

49.86 
50.30 
50.82 
51.40 
52.03 

52.70 
53.38 
54.06 


07 
02 

60 
47 
39 

27 

17 

4 

6 
16 

24 
30 
30 
40 
43 

43 
44 

41 
39 
30 

31 
20 
19 
13 
0 

2 
10 
18 
27 
80 

44 
62 
68 
03 
07 

68 
08 


Declina- 
tion. 


48.021 
2.581 


+67  11 


it 


71.94   ^^ 

71.78  — 

72.26   ** 

73.30*^ 

74.89  "• 
206 

76.94 

241 
307 
380 
382 
273 


79.35 
82.02 
84.82 
87  64 

90.37 
92.88 
95.10 
96.94 
98.35 


261 

222 

184 
141 
93 
99.28 
99.71  — 
99.62  ® 
99.02  ^ 
97.92  "^ 

158 


CCiaterU. 

Mag.  4.9 


Right 
Asoemlon. 


96.34 
94.33 
91.91 
89.15 
86.09 

82.79 
79.31 
75.71 
72.08 
68.47 

64.99 
61.69 
58.68 
56.03 
53.8^^ 

52.12 
50.99 
50.47 


201 
242 
270 
300 
380 


348 
360 
303 
301 
348 


330 
301 
205 
221 
170 


113 
52 


95.51 

+2.379 


h      m 
11    40 


8 

81.228 
31.562 
31.870 
32.144 
32.378 


834 
308 
274 
234 
191 


32.569  j^^ 

32.716  ^^ 

32.819  ^ 

32.879  j^ 

32.903  — 
9 


32.894 
32.858 
82.798 
32.722 
32.634 


32.536 
32.434 
32.328 
32.225 
32.125 

32.033 

31.953 

31.887 

31.841   jj 

31.819  — 
7 

31.826 


80 
00 
70 
88 

98 

102 
100 
103 
100 
92 

80 
00 

40 


Declina- 
tion. 


31.865 
31.942 
32.060 
32.218 

32.421 
32.665 
32.945 
33.256 
33.591 

33.937 
34.288 
34.628 


89 

77 

118 

158 

203 

244 
280 
811 
835 
840 

351 
340 


-17  53 


// 


1.37 

3.82 

6.32 

8.78 

11.17 


246 
250 
240 
239 
236 


13.42 
15.49 
17.34 
18.96 
20.32 

21.43 
22.31 
22.93 
23.31 


207 
185 
103 
130 
HI 

88 

03 
88 


15 

23.46  — 

7 


23.39 
23.10 
22.62 
21.96 
21.14 


39 
48 
00 

82 
98 

100 
113 
116 
111 
100 

90 
09 
44 


X  Vnm  ICaJorii. 
Mag.  3.8 


Right 
ABoeoskm. 


20.16 
19.10 
17.97 
16.81 
15.70 

14.64 

13.74 

13.05 

12.61 

12.48  — 
30 

12.68 
13.24 
14.20 
15.51 
17.17 

19.13 
21.32 
23.68 


50 

90 

131 

106 

190 

319 

336 


h      m 
11    41 


8 

39.001 
39.436 

40.212 
40.528 

40.785 
40.976 
41.102 
41.164 
41.164 

41.110 
41.010 
40.872 
40.704 
40.516 

40.315 
40.109 
39.905 
39.707 
39.523 

39.357 
39.212 
39.094 
39.006 
38.954 

38.941 
38.972 
39.050 
39.178 
39.359 

39.595 
39.883 
40.219 
40.598 
41.012 

41.448 
41.896 
42.337 


436 
408 
808 
310 
367 


191 
130 

03 
0 

64 

100 
138 
108 
188 
301 

300 
204 
198 
184 
160 

146 

118 

88 

62 

13 

31 

78 

128 

181 

230 

288 
330 
879 
414 
430 

448 
441 


Declina- 
tion. 


+48  14 


// 


22.08 
21.27   ^ 
21.01  ^ 
21.29  " 
22.08  ^ 

136 

23.33 


104 
194 
315 
225 
227 


24.97 

26.91 
29.06 
31.31 

33.58 
35.74 
37.74 
39.49 
40.94 

42.03 
42.73 
43.02  — 
42.91  " 
42.38  *^ 

92 

41.46 


216 
200 
176 
146 
109 


70 


+0.07 
-0.4 


+0.16 
+0.1 


30.191 
1.051 


1.28 
-0.323 


+0.06 
-0.4 


-0.02 
+0.1 


40.14 
38.46 
36.45 
34.15 

31.57 
28.78 
25.80 
22.70 
19.53 

16.36 

13.27 

10.31 

7.57 

5.14 

3.09 
1.48 
0.36 


133 
168 
301 
330 
358 

379 
398 
310 
317 
317 


309 
290 
274 
213 
205 


161 
112 


37.269 

1.501 


42.70 
+1.120 


+0.06 
-0.4 


+0.07 
+0.1 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinffton 
Mean  Tune. 


Mag.  4.6 


Right 
Ascension. 


Dedina- 

tiOQ. 


oyizfiiiit. 

Mag.  4.2 


Right 


Declina- 
tion. 


^  Centftuii. 

Mag.  2.9 


Right 
Aieenslon. 


Declina- 
tion. 


Mag.  3.2 


Right 
Aaoenskm. 


Declina- 
tion. 


Jan.  0.7 
10.7 
20.7 
30.6 

Feb.    9.6 

19.6 
29.6 
Mar.  10.5 
20.5 
30.5 

Apr.  9.5 
19.4 
29.4 

May  9.4 
19.3 

29.3 

June    8.3 

18.3 

28.2 

July    8.2 

18.2 
28.2 
Aug.  7.1 
17.1 
27.1 

Sept.  6.0 
16.0 
26.0 

Oct.  6.0 
16.9 

25.9 

Nov.    4.9 

14.9 

24.8 

Dec.    4.8 

14.8 
24.7 
31.7 


h     m 
11    56 


+  74 


I 
35.205 
35.536 
35.847 
36.130 
36.376 

36.581 
36.744 
36.863 
36.940 
36.980 

36.986 
36.963 
36.917 
36.851 
36.773 

36.685 
36.590 
36.493 
36.396 
36.303 

36.216 
36.137 
36.072 
36.023 
35.995 

35.990 
36.016 
36.076 
36.171 
36.306 

36.481 
36.698 
36.953 
37.241 
37.556 

37.888 
38.227 
38.563 


ft 


381 
311 
383 
340 
305 


103 

119 

77 

40 

0 

38 
40 
00 

78 
88 

«5 
97 
97 
93 
87 

79 
06 
49 
38 
6 

30 

00 

96 

136 

176 

317 
366 
388 

316 
332 

339 
330 


48.69 

46.67 
44.85 
43.29 
42.02 

41.04 
40.38 
40.01 


39.92  — 

40.06   " 
34 


303 
183 
160 
137 
98 

00 

37 


40.40 
40.89 
41.49 
42.16 
42.88 

43.58 
44.27 
44.92 
45.50 
46.01 

46.41 
46.69 
46.85 
46.85 
46.68 

46.32 
45.76 
44.96 
43.93 
42.65 

41.13 
39.38 
37.44 
35.34 
33.15 

30.92 
28.72 
26.63 


49 
00 
07 
73 
70 

09 
06 

68 
61 
40 

38 
10 
0 
17 
30 

50 

80 

103 

138 

163 

176 
194 
310 
319 
328 

330 
309 


h  m 
12  0 

I 
56.939 
57.272 
57.586 
57.872 
58.122 

58.331 
58.498 
58.621 
58.703 
58.746 

58.755 
58.734 
58.690 
58.626 
58.548 

58.460 
58.366 
58.267 
58.169 
58.073 

57.982 
57.901 
57.832 
57.778 
57.746 

57.736 
57.757 
57.810 
57.900 
58.031 

58.204 
58.417 
58.669 
58.954 
59.268 

59.598 
59.938 
60.275 


314 
380 
360 
309 


107 

138 

83 

43 

JIJ 

31 
44 
04 
78 
88 

94 
99 
98 
90 
91 

81 
09 
64 

33 
9 

31 

63 

90 

131 

178 

213 
262 
285 
814 
330 

340 
337 


+  9  11 


tt 


48.01 
46.02 
44.27 
42.77 
41.59 


199 
175 
150 
118 
87 


40.72 
40.18 
39.95  — 
39.98    ^ 


40.26 

40.73 
41.34 
42.06 
42.82 
43.61 

44.88 
45.12 
45.78 
46.36 
46.84 

47^ 

47.42 

47.49  — 

47.40     • 
27 

47 


28 
47 

01 
72 
70 
79 
77 

74 
00 
68 

48 
80 

22 


47.13 

46.66 
45.96 
45.05 
43.89 
42.49 

40.86 
39.02 
37.00 
o4.o4 

32.60 

30.34 
28.14 
26.07 


70 

91 

110 

140 

103 

184 
202 
210 
224 
220 

220 
207 


h     m 
12     8 


8 

60.583 
61.034 
61.454 
61.833 
62.162 


461 
4X 
379 
329 
273 


62.435  ^^ 

62.651  ^ 

62.809  ^^^ 

62.910 

62.958  — 
1 


62.957 
62.912 
62.829 
62.712 
62.568 

62.399 
62.213 
62.014 
61.808 
61.600 

61.398 
61.209 
61.041 
60.900 
60.796 

60.737 


60.730  — 
60.781  ^^ 
60.896  *^* 
61.076  ^^ 

240 

61.322 


46 
88 

117 
144 
109 

180 
199 
200 
206 

202 

189 
108 
141 
104 
69 


61.629 
61.992 
62.402 
62.846 

63.311 
63.782 
64.244 


307 
303 
410 
444 
405 

471 
402 


-50  15 


tt 


7.89 
10.20 
12.88 
15.86 
19.04 

22.33 
25.67 
28.98 
32.18 
35.20 

38.02 
40.56 
42.79 
44.68 
46.19 


231 

308 
296 

318 
329 

334 
331 
320 
302 
282 

264 
223 
180 
151 
110 


47.29^ 
47.98  ^ 
48.22  — 
48.05  ^^ 
47.44  " 

101 


46.43 
45.05 
43.33 
41.34 
39.13 

36.81 
34.45 
32.16 
30.02 
28.13 

26.61 
25.50 
24.90 
24.81 
25.30 

26.32 

27.88 
29.91 


138 
172 
199 
221 
232 

236 
230 
213 
189 
152 


111 

00 

_9 

49 
102 

150 
208 


h     m 
12     5 


s 
48.996 
49.344 
49.672 
49.968 
50.228 

50.447 
50.622 
50.754 
50.846 
50.896 

50.913 
50.900 
50.862 
50.804 
50.727 

50.638 
50.538 
50.433 
50.323 
50.213 

50.107 
50.009 
49.922 
49.853 
49.804 

49.786 
49.798 
49.849 
49.941 
50.078 

60.262 
50.491 
50.761 
51.066 
61.399 

61.751 
62.109 
62.464 


348 
328 
290 

300 
219 


176 

133 

91 

61 
17 

13 
88 
68 
77 
86 

100 
106 
110 
110 
100 

96 
87 
09 
49 
19 

13 

51 

92 

137 

184 

229 

270 
306 
333 
352 

358 
365 


-22  9 


tf 


8.68 
11.04 
13.51 
16.02 
18.50 

20.88 
23.12 
25.17 
27.03 
28.64 

30.02 
31.16 
32.03 
32.66 
33.06 

33.19 
33.11 
32.78 
32.25 
31.51 

30.61 
29.66 
28.40 
27.17 
25.92 

24.72 
23.60 
22.66 
21.94 
21.49 

21.38 
21.63 
22.28 
23.31 
24.69 

26.43 
28.46 
30.69 


230 
347 
351 
348 
338 


334 

305 
180 
101 
138 


113 
88 
03 
39 
14 

8 
33 
53 
74 
90 

105 
116 
123 
125 
130 

112 
95 
71 
45 
11 

25 

65 

103 

138 

174 

203 
223 


Meanl^bce 
Sec  a,  Tan  a 


34.106 
1.008 


57.80 
+0.124 


55.851 
1.013 


57.96 
+0.162 


69.891 
1.664 


17.12 
-1.203 


48.126 
1.080 


9.56 
-0.407 


+0.06 
-0.4 


+0.01 
0.0 


+0.06 
-0.4 


+0.01 
0.0 


+0.06 
-0.4 


-0.08 
0.0 


+0.06 
-0.4 


-0.03 
0.0 


APPABENT  PLACES  OF  STABS,  1916, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MetnTIme. 


Jan.  0.7 
10.7 
20.7 
30.7 

Feb.    9.6 


Mar. 


19.6 
29.6 
10.5 
20.5 
30.5 


Apr. 


9.5 

19.4 

29.4 

May     9.4 

19.4 

29.3 

June    8.3 

18.3 

28.2 

July    8.2 

18.2 
28.2 
Aug.  7.1 
17.1 
27.1 

Sept.  6.1 
16.0 
26.0 

Oct.  6.0 
15.9 

25.9 

Nov.    4.9 

14.9 

24.8 

Dec.    4.8 

14.8 
24.8 
34.7 


Mean  Place 
Sec  9,  Tan  9 


9  Cannm  Venat. 
Mag.  5.8 


Right 
Afloenskm. 


h     m 
12    11 


s 
56.644 

57.047 
57.432 
57.787 
58.102 


403 
386 
355 
316 


58.368^,2 
58.580  ^„ 

58.837 
58.884  — 

2 


58.882 
58.837 
58.754 
58.642 
58.507 

58.355 
58.192 
58.023 
57.855 
57.692 

57.537 
57.394 
57.270 
57.166 
57.090 

57.045 


46 

83 

112 

135 

152 

103 
109 
168 
103 
155 

143 

124 

104 

70 

45 

8 


57.037  — 

57.070   ^ 

57.149   ^ 

57.276  ^^ 
178 

57.454 

328 

278 

323 

350 

385 

403 
400 


57.683 
57.961 
58.284 
58.643 

59.028 
59.431 
59.837 


Declina- 
tioii. 


+41    6 


ft 


79.34 
78.03 
77.23 


131 
80 


76.95  — 


24 
72 

110 
153 
180 
109 
209 


210 
202 
180 
103 
130 


103 
07 


77.19 

77.91 
79.07 
80.60 
82.40 
84.39 

86.48 
88.58 
90.60 
92.46 
94.09 

95.45 
96.48 
97.15  3j 
97.46  — 
97.40     * 

44 

96.96 
96.13 

93.40 
91.55 

89.40 
86.98 
84.32 
81.47 
78.49 

75.41 
72.32 
69.30 
66.39 
63.70 

61.30 
59.27 
57.68 


83 
110 
154 
185 
215 

242 
200 
285 
298 
308 

309 
302 
291 
209 
240 

203 
159 


55.340 
1.327 


99.33 
+0.873 


+0.06 
-0.4 


+0.06 
-0.1 


/S  ChamsleonlU. 
Mag.  4.4 


Rll^t 


h     m 
12    13 


125 

110 

105 

91 

75 

00 
42 
24 


s 
23.17 
24.42 
25.58 
26.63 
27.54 

28.29 

28.89 

29.31 

29.55 

29.62  — 
9 

29.53 

29.29 

28.90 

28.37 

27.72 

26.98 
26.16 
25.27 
24.34 
23.40 

22.48 
21.61 
20.81 
20.11 
19.56 

19.17 
18.95 
18.95 
19.15 
19.57 

20.18 
20.99 
21.98 
23.10 
24.32 

25.60 
26.91 
28.19 


24 
39 
63 

05 
74 

82 
89 
93 
94 
92 

87 
80 
70 
55 
39 

22 
0 
20 
42 
01 

81 

90 

112 

122 

128 

131 
128 


DecUDft- 
tkm. 


-78  50 

30.91 
32.66 


34.95 
37.72 
40.89 

44.38 
48.07 
51.90 
55.78 
59.61 

63.33 
66.84 
70.10 
73.01 
75.54 


175 
229 
277 
317 
349 


309 
383 
388 
388 
372 

851 
320 
291 
253 
208 


"•82  x«, 

7»-21  107 
80.28   ., 

80.81  — 

80.78     ^ 

58 

80.20 

112 
102 
205 
245 
272 

293 
301 
298 
284 
256 


79.08 

77.46 
75.41 
72.96 

70.24 
67.31 
64.30 
61.32 
58.48 


55.92  ,^g 
53.74  ,,, 
^2  <)3  ,,, 
50.88  ^ 
50.33  — 

10 


50.43 
51.16 
52.51 


73 
135 


23.374 
5.171 


44.94 
-6.073 


+0.07 
-0.4 


-0.34 
-0.1 


i/yixflnls. 
Mag.  4.0 


Right 
Amtaskm, 


h     m 
12    15 


s 
37.439 
37.773 
38.090 
38.380 
38.637 

38.856 
39.035 
39.173 
39.270 
39.329 

39.355 
39.353 
39.325 
39.277 
39.214 

39.137 
39.052 
38.960 
38.866 
38.770 

38.677 
38.590 
38.514 
38.450 
38.405 

38.384 
38.390 
38.430 
38.508 
38.626 

38.786 
38.989 
39.231 
39.508 
39.816 

40.143 
40.480 
40.817 


334 
317 
200 
267 
219 

179 

188 

97 

69 

_M 

2 
28 

48 
03 
77 

86 
92 
94 
90 
98 

87 
70 
04 
46 
21 

0 

40 

78 

118 

100 

203 
242 
277 
308 
327 

337 
337 


tkXL 


-  0  12 


7.29 

9.43 

11.47 

13.32 

14.94 

16.30 
17.38 
18.18 
18.73 
19.01 

19.08 
18.98 
18.71 
18.32 
17.83 

17.28 
16.69 
16.07 
15.45 
14.85 

14.28 
13.76 
13.32 
12.98 
12.78 

12.73 
12.87 
13.21 
13.79 
14.63 

15.75 
17.12 
18.75 
20.59 
22.60 

24.75 
26.94 
29.12 


214 
204 
186 
102 
130 


108 
80 
66 
28 

7 

10 
27 
89 
49 
66 

69 
02 
02 
00 
67 

52 
44 
34 
20 
6 

14 
34 
68 

84 
112 

137 
103 
184 
201 
215 

219 
218 


a^  Cruois. 
Mag.  1.6 


Right 


36.498 
1.000 


0.28 
-0.003 


+0.06 
-0.4 


0.00 
-0.1 


h 
12 


m 
21 


s 
55.25 
55.85 
56.41 
56.92 
57.37 

57.76 
58.07 
58.31 
58.47 
58.55 

58.57 
58.52 
58.42 
58.27 
58.06 

57.82 
57.54 
57.24 
56.92 
56.59 

56.26 
55.94 
55.65 
55.40 
55.20 

55.06 
54.99 
55.00 
55.11 
55.30 

55.58 
55.95 
56.40 
56.93 
57.50 

58.10 
58.72 
59.32 


00 
50 
51 
45 
39 

31 
24 

10 

8 
2 

5 
10 
15 
21 
24 

28 
30 
32 
33 
33 

32 
29 
25 
20 
14 

7 

1 

11 
19 
28 

37 
45 
53 
57 
60 

02 
60 


Declina- 
tion. 


-62  37 


*f 


49.80 
51.74 
54.16 
56.97 
60.11 

63.47 
66.99 
70.56 
74.13 
77.59 

80.90 
83.99 
86.80 
89.28 
91.38 

93.06 
94.28 
95.03 
95.29 
95.06 

94.34 
93.16 
91.55 
89.56 
87.27 

84.75 
82.09 
79.40 
76.79 
74.36 

72.22 
70.47 
69.20 
68.46   ,^ 
68.30  — 

45 

68.75 


194 
242 
281 
314 
330 


352 
357 
357 
340 
331 


309 
281 
248 
210 
108 


122 
75 
20 

23 
72 

118 
101 
199 
229 
252 

266 
269 
261 
243 
214 

175 

127 

74 


69.79 
71.38 


104 
159 


54.868 
2.176 


61.43 
-1.933 


+0.06 
-0.4 


-0.13 
-0.1 


APPARENT  PLACES  OF  STAES,  1916, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Was 


ihinston 
a  Tone. 


Mag.  3.9 


Right 


tkm. 


P  Coni, 

Mag.  2.8 


Right 
Asoemira. 


DedUna- 
tion. 


84  CoflUD  «0g. 
Mag.  5.2 


Right 
AsoauioD. 


DeoUna- 
tioD. 


Mag.  2.9 


Right 
AiewMJOTU 


DccUna- 
tion. 


Jan.  0.7 
10.7 
20.7 
30.7 

Feb.    9.6 

19.6 
29.6 
Mar.  10.6 
20.5 
30.5 

Apr.  9.5 
19.4 
29.4 

May  9.4 
19.4 

29.3 

June    8.3 

18.3 

28.3 

July    8.2 

18.2 
28.2 
Aug.  7.1 
17.1 
27.1 

Sept.  6.1 
16.0 
26.0 

Oct.  6.0 
16.0 

25.9 

Nov.    4.9 

14.9 

24.8 

Dec.    4.8 

14.8 
24.8 
34.7 


h    m 
12  29 


76 
74 
00 
08 
58 

43 
80 

ao 


8 

56.13 
56.88 
57.62 
58.31 
58.94 

59.47 

59.90 

60.20 

60.40 

60.47  - 
5 

60.42 

60.26 

59.99 

59.65 

59.25 

58.7g 
58.28 
57.76 
57.23 
56.71 

56.21 
§5.74 
55.31 
54.94 
54.63 

54.39 
54.24 
54.17 
54.20 
54.33 

54.57 
54.91 
55.34 
55.88 
56.49 

57.18 
57.90 
58.67 


10 

27 
84 
40 
47 

00 
63 
63 
62 
60 

47 

48 
87 
81 
24 

16 

7 

3 
18 
24 

84 

a 

54 
01 
00 

72 
77 


+70  14 


It 


88.43 
37.67 


70 


37.57  i? 
38.12  ** 
39.27  "* 

172 


40.99 
43.18 
45.74 
48.55 
51.50 

54.48 
57.35 
60.01 
62.37 
64.35 


210 
250 
281 
296 

208 


287 
200 
280 
198 
164 


65.89  ^^ 

66.94   ^ 

67.47  — 

67.46     ^ 

66.93   " 
106 

65.88 


64.33 
62.31 
59.87 
57.05 

53.90 
50.48 
46.88 
43.13 
39.33 

35.55 
31.89 
28.45 
25.30 
22.54 

20.25 
18.51 
17.38 


166 
202 
244 
282 
316 

842 
800 
875 


878 


800 

844 
316 
270 
220 


174 
113 


h     in 
12    29 


I 

58.990 
59.346 
59.687 
60.001 
60.282 

60.524 
60.725 
60.884 
61.002 
61.082 


866 

841 
814 
281 
242 


201 

160 

118 

80 

40 


61.128  ^ 
61.141  — 
61.126   " 


61.088 
61.031 

60.955 
60.867 
60.767 
60.660 
60.548 

60.435 
60.326 
60.225 
60.137 
60.069 


88 

67 
70 

88 
100 
107 
112 
113 

100 

101 

88 

68 

44 


60.026 
60.014  — 
60.040  ^ 
60.108  ** 
60.222  "* 

161 


60.383 
60.592 
60.845 
61.138 
61.462 

61.810 
62.170 
62.530 


209 
263 
293 
824 
848 

800 
300 


-22  55 


It 


55.79 
58.02 
60.38 
62.80 
65.21 

67.55 
69.77 
71.81 
73.68 
75.33 

76.76 
77.95 
78.91 
79.63 
80.12 

80.37 


228 


242 
241 
234 

222 

204 
187 
106 
143 


119 
90 
72 
40 
86 

3 


80.40  — 
80.19   " 


79.79 
79.18 

78.38 
77.44 
76.37 
75.20 
74.00 

72.83 
71.71 
70.72 
69.93 
69.39 

69.16 
69.28 
69.75 
70.60 
71.83 

73.40 
75.26 
77.36 


40 

01 
80 

94 
107 
117 
120 
117 

112 
99 
79 
54 
23 

12 

47 

86 

123 

157 

186 
210 


Mean  Place 
Sec  a,  Tan  ^ 


54.348 
2.958 


64.12 

+2.785 


58.260 
1.086 


56.47 
-0.423 


h    m 
12    30 


s 
55.978 
56.325 
56.660 
56.970 
57.249 

57.490 
57.690 
57.846 
57.959 
58.032 

58.067 
58.069  — 
58.043  ^ 


847 
886 

810 
270 
241 


200 

156 

113 

73 

85 


57.993 
57.923 

57.839 
57.743 
57.638 
57.529 
57.418 

57*309 
57.205 
57.108 
57.026 
56.962 


60 

70 

84 

90 
106 
109 
111 
100 

104 
97 
82 
04 
41 


56.921  j3 
66.908  — 
66.929  " 
56.986  *^ 
57.085  ^ 

143 


57.228 
57.415 
57.646 
57.916 
58.220 

58.547 
58.890 
59.238 


187 
231 
270 
304 
827 

343 
348 


+18   49 


$$ 


67.45 
65.52 
63.93 
62.70 
61.86 

61.40 


61.34  — 

61.64   ^ 

62.24   ~ 

63.10  ^ 
106 

64.15 


108 

160 

128 

84 

40 

6 


65.34 
66.59 
67.85 
69.06 


119 
126 
120 
121 
112 


99 

84 
06 
45 
33 


70.18 

71.17 
72.01 
72.66 
73.11 

73.34  J 
73.36  — 
73.12  ^ 
72.66   *• 

72 

71.94   '^ 

96 


70.98 
69.77 
68.31 
66.60 
64.67 

62.53 
60.23 
57.81 
55.31 
52.81 

50.38 
48.09 
46.03 


121 

140 
171 
198 
214 

280 
243 
250 
250 
243 

239 

206 


h 
12 


m 
32 


s 
9.63 
10.36 
11.06 
11.70 
12.28 

12.77 
13.17 
13.48 
13.69 
13.82 

13.86 
13.82 
13.70 
13.50 
13.24 

12.93 
12.57 
12.17 
11.74 
11.30 

10.86 
10.42 
10.02 

9.67 

9.37 

9.16 
9.03 
9.00  - 
9.09    • 


9.30 

9.62 
10.05 
10.58 
11.19 
11.88 

12.62 
13.37 
14.11 


73 
70 
64 
58 
49 

40 
31 
21 
13 
4 

4 

12 
20 
20 
31 

36 
40 
43 
44 
44 

44 

40 
35 
30 
21 

13 


21 
32 

43 
53 
61 
00 
74 

76 

74 


-68  40 


n 


9.83 
11.53 
13.74 
16.40 
19.43 

22.75 
26.27 
29.91 
33.58 
37.20 

40.70 
44.02 
47.08 
49.83 
52.21 


170 
221 
200 

803 
332 

862 
364 
367 
802 
360 

832 
306 
276 
238 
197 


W.18  152 
«^-7»  103 

56.73 
57.25  — 
57.24     * 

61 

56.73 


55.71 
54.22 
52.33 
50.06 

47.50 
44.77 
41.95 
39.15 
36.50 

34.09 
32.04 
30.45 
29.38 
28.90 

29.02 
29.75 
31.07 


102 
140 
180 
227 
260 

278 
282 
280 
206 
241 


206 
150 
107 

48 

12 

78 

132 


55.021 
1.057 


81.36 
+0.341 


9.530 
2.750 


22.30 
-2.561 


D^a,  Dm  a 


79790*^—191 


+0.06 
-0.4 


-0.03 
-0.1 


+0.06 
-0.4 


+0.02 
-0.1 


+0.07 
-0.4 


-0.17 
-0.1 


418 


APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Was] 


a  Tine. 


^VtlgtBlS. 

Hag.  4.8 


Rifbt 


DtcUnft- 
tkm. 


Y  CcntsuL 

Hag.  2.4 


Risbt 


Dediitt- 
tion. 


Y  YHsiBis  (wman). 
Hag.  2.9 


Risbt 
AsocnskHL 


Uon. 


pTIigtnis. 
Hag.  5.0 


Rigbt 


Jan.  0.7 
10.7 
20.7 
30.7 

Feb.    9.6 

19.6 
29.6 
Har.  10.6 
20.5 
30.5 

Apr.  9.5 
19.4 
29.4 

Hay  9.4 
19.4 

29.3 

June    8.3 

18.3 

28.3 

July    8.2 

18.2 
28.2 
Aug.  7.1 
17.1 
27.1 

Sept.  6.1 
16.0 
26.0 

Oct.  6.0 
16.0 

25.9 

Nov.    4.9 

14.9 

24.8 

Dec.    4.8 

14.8 
24.8 
34.7 


h      m 
12    34 

s 
55.329 
55.668 
55.993 
56.295 
56.566 

56.802 
56.998 
57.156 
57.274 
57.355 


-  7  32 


// 


325 

ao2 

271 
216 


158 
118 

81 
49 


5.27 

7.45 

9.60 

11.66 

13.56 

15.25 
16.72 
17.94 
18.91 
19.64 


57.404  ^ 
57.422  — 
57.413     • 


I 


218 
215 
2M 

190 
199 


147 

122 

97 

73 

51 

28 


57.381 
57.332 

57J266 
57.189 
57.102 
57.008 
56.910 

56.811 
56.715 
56.626 
56.549 
56.487 


32 
49 
M 

77 
87 
94 

96 
99 

9« 
89 
77 
82 
40 


120.15 
20.43   ^^ 
20.54  — 
20.49     * 


Mean  Place 
Sec  a,Tan^ 


Df  a,  Dm  a 
D^  b,  D.  a 


56.447  ^ 
56.435  — 
56.457  " 
56.516  ^ 
56.617  '"' 

144 

56.761 

190 

231 

270 

302 

324 


56.961 

57.182 
57.452 
57.754 

58.078 


338 


20.28 

19.97 
19.55 
19.04 
18.47 
17.84 

17.19 
16.52 
15.85 
15.25 
14.71 

14.27 
14.00  ^^ 
13.90  — 
14.03  ^^ 
14.40   ^^ 

66 

15.06 
16.00 
17.24 
18.75 
20.50 

22.45 


21 

31 

43 
61 
87 
63 
65 

67 
67 
60 
54 
44 

27 


58.416^    24.54 


58.757 


341 


26.70 


94 
124 
151 
176 
196 

209 
216 


54.542 
1.009 


0.49 
-0.132 


h      m 
12    86 


I 

53.135 
53.591 
54.025 
54.427 
54.788 

55.100 
55.360 
55.567 
55.721 
55.824 


456 

434 

402 
361 
312 


260 
207 
164 
103 
65 


55.879  j^ 
55.889  — 
55.859  * 
55.793  ^ 
55.695  •* 

128 

55.567 

150 
172 
185 
194 
198 


55.417 
55.245 
55.060 
54.866 

54.668 
54.475 
54.293 
54.131 
53.999 


193 
182 
162 
132 
96 


+0.06 
-0.4 


-0.01 
-0.2 


53.903  ^^ 
53.856  — 
53.862  * 
53.928  ^ 
54.058  ^^ 

196 

54.256 

261 
321 
373 
416 
446 


54.517 

54.838 
55.211 
55.627 

56.072 
56.533 
50.994 


461 
461 


-48  29 


// 


196 
235 
266 


47.04 
49.02 
51.37 
54.03 
56.92 

59.90 
63.08 
66.20 
69.25 
72.19 

74.96 
77.49 
79.78 
81.76 
83.40 

84.69 
85.61 
86,12   ^^ 
86.22  — 
85.91    '^ 

70 

85.21 


304 


312 
312 
305 
394 
277 


253 
320 

196 
164 
129 


93 
51 


84.14 

82.72 
81.01 
79.06 


107 
142 
171 
195 
212 


76.94 


221 
220 
209 
192 
162 


74.73 
72.53 
70.44 
68.52 

66.90 
65.65 
64.83   3, 
64.49  — 

64.67    ** 

71 

65.38 

121 
169 


126 

82 


66.59 
68.28 


h      m 
12    87 


t 

25.056 
25.392 
25.716 
26.016 
26.287 

26.523 
26.720 
26.877 
26.996 
27.077 


336 
824 

300 

2n 

2S6 


197 

167 

110 

81 

40 


27.126 

27.143  — 
27.135     ® 


27.103 
27.053 

26.987 
26.909 
26.822 
26.729 
26.631 

26.532 
26.435 
26.345 
26.266 
26.203 


32 
60 
66 

78 
87 
03 
98 
99 

97 
90 
79 
63 
42 


26.161 

26.147  — 

26.164    *^ 

26.219  ^ 

26.315  ^ 
138 

26.453 

183 

335 
264 
296 

318 


26.636 
26.861 
27.125 
27.420 

27.738 
28.071 
28.408 


333 

337 


-  0  59 


// 


27.01 
29.16 
31.20 
33.07 
34.72 

36.13 
37.25 
38.11 
38.69 
39.01 

S9.ll 
39.02 
38.76 
38.38 
37.90 

37.34 
36.74 
36.12 
35.50 
34.88 

34.30 
33.77 
33.31 
32.95 
32.71 

32.62 
32.70 
32.99 
33.51 
34.29 

35.32 
36.62 
38.18 
39.95 
41.91 

44.01 
46.17 
48.34 


216 

204 
1S7 
166 
141 


112 
86 
68 
32 

10 


38 
48 
56 

60 
63 
62 

68 

63 
46 
36 
24 
0 

8 

29 

62 

78 

103 

130 
166 
177 
196 
210 

216 
217 


h      in 
12    37 


+10  41 


I 

38.877 
39.217 
39.545 
39.850 
40.127 

40.367 
40.567 
40.727 
40.846 
40.927 


340 
338 
305 
277 
240 


200 

100 

U9 

81 

46 


42.47 
40.43 
38.61 
37.08 
35.88 


isa 

130 


40.973 
40.986  — 
40.973   " 


40.937 
40.881 

40.809 
40.725 
40.632 
40.534 
40.432 

40.329 
40.229 
40.138 
40.057 
39.993 


36 

60 
72 

84 

93 

96 

102 

103 

100 
91 
81 
64 
44 


39.949 
39.933  — 
39.950   *^ 
40.002   *^ 
40.094   ^ 

137 


40.231 
40.412 
40.635 
40.897 
41.193 

41.512 
41.847 
42.187 


181 
223 
262 
296 
319 

335 
340 


35.02 
34.49 
34.31 
34.44 
34.81 

35.40 
36.17 
37.04 
37.97 
38.92 

39.85 
40.72 
41.51 
42.19 
42.74 

43.15 
43.40 
43.48 
43.37 
43.06 

42.54 
41.78 
40.80 
39.57 
38.10 

36.39 
34.48 
32.37 
30.13 

27.82 

25.49 
23.21 
21.07 


53 

U 

U 
37 
59 

77 
87 
93 
ftS 
S3 

87 
79 


66 
41 

25 

11 
31 
S2 

7« 
96 

123 
147 
171 

191 
211 
224 
231 
233 


214 


52.657 
1.509 


55.28 
-1.131 


24.250 
1.000 


19.84 
-0.017 


38.011 
1.018 


+0.07 
-0.4 


-0.07 
-0.2 


+0i)6 
-04 


0.00 
-0.2 


+0.06 
-04 


53.77 
+0.189 

+0.01 
-0.2 


APPARENT  PLACES  OF  STARS,  1916, 


419 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washiiiffton 
Mean  Tone. 


Jan.  0.8 
10.7 
20.7 
30.7 

Feb.    9.6 

19.6 
29.6 
Mar.  10.6 
20.6 
30.5 

Apr.  9.5 
19.6 
29.4 

May  9.4 
19.4 

29.3 

June    8.3 

18.3 

28.3 

July    8.2 

18.2 
28.2 
Aug.  7.2 
17.1 
27.1 

Sept.  6.1 
16.0 
26.0 

Oct.  6.0 
16.0 

25.9 

Nov.    4.9 

14.9 

24.9 

Dec.    4.8 

14.8 
24.8 
34.7 


76  VtBm  ICaJoda. 
Mag.  5.9 


Right 
Aaoenskm. 


h     in 
12    37 


Mean  Place 
Sec  a,  Tan  9 


Df  a,  Dm  a 


8 

65.40 
65.99 
56.68 
57.12 
67.62 

58.04 
68.40 
68.66 
58.84 
58.92 

68.92 
58.83 
68.67 
68.46 
68.19 

57.88 
57.54 
67.18 
66.81 
66.45 

66.09 
55.75 
66.44 
55.17 
64.94 

64.76 
64.64 
64.59  - 
64.61    ^ 


50 
59 
54 
50 
42 

3d 

26 

18 

8 

0 

9 
16 
21 
27 
31 

34 
36 
37 
36 
36 

34 
31 
27 
23 

18 

12 


64.70 

54.88 
65.14 
55.47 
55.90 
56.38 

56.91 
67.48 
68.06 


9 

18 

26 
33 
43 
48 
53 

57 
58 


Declina- 
tion. 


+63    9 


// 


103 


61.65 
60.62 
60.22  J? 
60.46  ^ 
61.30  ** 

142 

62.72 

190 
232 
262 
280 
286 


64.62 
66.94 
69.56 
72.36 

75.22 
78.03 
80.68 
83.09 
86.16 


281 
265 
241 
207 
167 


86.83  ,^ 

88.06 

88.79  ^ 

89.04  — 

88.76   ^ 
77 

87.99 

126 
173 
215 
255 
290 


86.73 
85.00 
82.85 
80.30 

77.40 
74.22 
70.81 
67.21 
63.51 

59.81 
56.16 
52.67 
49.42 
46.52 

44.04 
42.07 
40.68 


318 
341 
360 
370 
370 


365 
349 
325 
290 
248 

197 
139 


/^Cruois. 

Mag.  1.5 


Right 
Aacenston. 


64.021 
2.215 


86.67 
+1.977 


h 
12 


m 
42 


8 

48.424 
48.986 
49.523 
60.022 
50.471 

50.862 
51.189 
51.451 
61.647 
61.776 

51.845 
51.864 
51.809 
61.713 
61.673 

61.392 
61.176 
50.930 
50.662 
60.381 

60.096 
49.813 
49.648 
49.308 
49.107 


562 
537 
499 
449 
391 


327 
262 
196 
129 
60 


9 

45 

96 

140 

181 

217 
245 
268 
281 
286 

282 
265 
240 
201 
151 


+0.06 

-0.4 


+0.13 
-0.2 


48.956 
48.867    ^ 
48.848  — 
48.908  ^ 
49.062  "^ 

228 

49.280 

310 

388 

453 

507 

545 


49.590 

49.978 
60.431 
60.938 

51.483 
52.048 
62.616 


565 
568 


Declina- 
tion. 


-69  13 


// 


36.84 
38.66 
40.76 
43.35 
46.26 

49.42 
62.74 
66.13 
69.63 
62.86 

66.06 
69.07 
71.83 
74.29 
76.41 


172 
220 
250 
201 
316 


332 
330 
340 
333 
320 


301 
276 
246 
212 
174 


7815  ,32 
79.47   ,, 

80.34   ^j 

80.75  — 

80.69     * 
52 


80.17 
79.19 
77,80 
76.03 
73.93 


71.60 
69.10 
66.64 
64.02 
61.64 


98 
139 
177 
210 
233 

250 
256 
262 
238 
211 


69.63  jy^ 

66.42 
65.59  3^ 

66.29  — 

29 

65.68 
66.43   " 
57.82  ^^ 


48.163 
1.965 


47.41 
-1.679 


+0.07 
-0.4 


-0.11 
-0.2 


81  ComsB. 

Mag.  6.1 


Right 
Aioenslon. 


h      m 
12    47 


8 

37.372 
37.737 
38.089 
38.421 
38.724 

*38.991 
39.215 
39.394 
39.628 
39.618 


365 
352 
332 
303 
267 


224 

179 

134 

90 

49 


39.667  jj 
39.678  — 
39.666  " 


39.607 
39.633 

39.440 
39.388 
39.213 
39.086 
38.966 

38.824 
38.696 
38.577 
38.470 
38.380 

38.314 

38.276 

38.271  -^ 

38.306   ^ 

38.384   ^® 
125 


49 
74 
98 

107 
UO 
127 
131 
131 

128 

119 

107 

90 

66 

38 


38.509 
38.683 
38.904 
39.168 
39.469 

39.800 
40.152 
40.612 


174 
221 
264 
301 
331 

352 

360 


Declln*- 
tion. 


+27  69 


// 


34.03 
32.17 
30.71 
29.69 
29.14 

29.06 
29.41 
30.16 
31.26 
32.62 

34.18 
36.87 
37.68 
39.27 
40.85 

42.28 
43.51 
44.61 
46.23 
45.68 

45.82 
46.65 
45.19 
44.40 
43.31 

41.93 
40.26 
38.33 
36.13 
33.73 

31.14 
28.42 
25.62 
22.81 
20.07 

17.48 
15.10 
13.04 


186 

146 

102 

55 

9 

36 

75 

110 

136 

156 

160 
171 
160 
158 
143 

123 

100 

72 

45 

14 

17 

46 

70 

100 

138 

167 
103 
220 
240 
250 

272 
280 
281 
274 
250 

238 
206 


36.483 
1.133 


61.16 
+0.632 


+0.06 
-0.4 


+0.03 
-0.2 


n  Centauii. 
Mag.  4.3 


Right 
Aaoenskm. 


h   m 
12  48 


8 

47.242 
47.664 
48.060 
48.421 
48.766 

49.060 
49.299 
49.603 
49.660 
49.773 


412 
306 
371 
335 
204 


240 
204 
157 
113 
71 


49.844  ^ 
49.878  — 
49.877     ^ 


49.844 
49.782 

49.696 
49.587 
49.461 
49.320 
49.168 

49.012 
48.866 
48.706 
48.670 
48.467 

48.374 
48.327 
48.327 
48.377 
48.482 

48.646 
48.866 
49.141 
49.466 
49.830 

60.224 
60.634 
51.048 


33 
62 

86 

100 
126 
141 
152 
156 

157 
140 
136 
113 
83 

47 
0 

50 
105 
163 

221 
275 
325 
364 
304 

410 
414 


DecUn*- 
tion. 


-39  43 


// 


14.54 
16.60 
18.77 
21.28 
23.96 

26.71 
29.49 
32.24 
34.90 
37.41 

39.76 
41.87 
43.76 
46.36 
46.69 

47.70 
48.38 
48.73 


48.76  — 

48.42   ^ 
66 


106 
227 
251 
267 
276 

278 
275 
266 
251 
234 

212 
180 
160 
133 
101 

68 
35 


47.76 
46.80 
45.66 
44.09 
42.42 


40.63 
38.79 
36.93 
35.29 
33.78 

32.56 
31.66 
31.17 


31.12  — 

31.83   " 

88 

32.41 


06 
124 
147 
167 
170 

184 
181 
160 
151 
123 

80 
40 


33.73 
35.45 


132 
172 


46.748 
1.300 


20.14 
-0.831 


+0.07 
-0.4 


-0.06 
-0.2 


APPARENT  PLACES  OF  STARS,  1916. 


421 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WMbhigUm 
IfMnTune. 


Jan.  0.8 
10.7 
20.7 
30.7 

Feb.    9.7 

.        19.6 

29.6 

Mar.  10.6 

.       20.0 

30.5 

Apr.  9.5 
19.5 
29.4 

May  9.4 
19.4 

29.4 

June    8.3 

18.3 

28.3 

July    8.3 

18.2 
28.2 
Aug.  7.2 
17.1 
27.1 

Sept.  6.1 
16.1 
26.0 

Oct.  6.0 
16.0 

25.9 

Nov.    4.9 

14.9 

24.9 

Dec.    4.8 

14.8 
24.8 
34.8 


Mean  Place 
Sec  d,  Tan  d 


fVizgiiiU. 

Mag.  3.0 


Right 
Ascension. 


h      m 
12    57 


340 
333 
313 
287 
254 


217 
178 
140 
100 
65 


32 


S 

60.467 
60.807 
61.140 
61.453 
61.740 

61.994 
62.211 
62.389 
62.529 
62.629 

62.694 
62.726 
62.730>  — 
62.709  ^^ 
62.667 

62.606 
62.530 

62.441 
62.343 
62.239 

62.131 
62.023 
61.918 
61.823 
61.741 

61.679 
61.643 
61.636 
61.666 
61-738 

61.853 
62.013 
62.219 
62.465 
62,747 

63.057 
63.386 
63.724 


25.44 
23.36 
21.51 
19.96 
18.74 


42 
01 

76 

80 

98 

104 

106 

108 

105 

95 

82 

62 

36 

7 

30 

72 

115 

160 
206 
246 
282 
310 

320 
338 


Declina- 
tion. 


+11  24 


// 


208 
185 
155 
122 

87 


17.87 
17.36 


51 


17.21  ^ 
17.37    ^ 


17.80 

18.47 
19.31 
20.27 
21.30 
22.35 

23.37 
24.33 
25.21 
25.96 
26.58 

27.05 
27.33 
27.44  — 
27.35     • 


43 
67 

84 

96 

103 

105 

102 

96 
88 
75 
62 
47 

28 


27.05 

26.53 
25.77 
24.78 
23.53 
22.04 

20.31 
18.37 
16.24 
13.98 
11.63 

9.27 
6.95 
4.78 


30 
52 

76 

99 

125 

149 

173 

194 
213 
226 
235 
236 

232 
217 


59.727 
1.020 


37.35 
+0.202 


+0.06 
-0.4 


+0.01 
-0.3 


Mag.  4.4 


Right 
Ascension. 


h     in 
13     5 


36.556 
36.8^ 
37.230 
37.544 
37.833 

38.091 
38.313 


341 
833 
314 
S89 
268 

222 
185 


38.498 

38.646  ^^ 

38.75S  ^^^ 
78 

38.836 

38.884 
38.904 
38.899 
38.872 


48 
20 

5 
27 
45 


38.827 
38.765 
38.688 
38.601 
38.504 

38.401 
38.297 
38.194 
38.098 
38.014 

37.950 
37.910 


62 
77 
87 
97 
103 

104 

103 

96 

84 

64 

40 

8 


37.902  — 
37.930  ^ 
37.999   ^ 

114 

38.113 


38.274 
38.479 
38.726 


161 
205 
247 


39.007  ^^ 

312 


39.319 
39.648 
39.986 


329 

338 


Declina- 
tion. 


-55 


tt 


33.22 
35.33 
37.40 


211 
207 
195 


39.35 

41.13  "^ 
155 

42.68 

44.00  "* 

45.05 

45.84 

46.39 

32 

46.71   ,, 

46.83  — 

46.77     ® 


106 
79 
55 


46.55 
46.23 

45.81 
45.31 
44.76 
44.17 
43.57 

42.96 
42.37 
41.81 
41.32 
40.91 

40.62 
40.48 
40.51 
40.76 
41.25 

42.00 
43.01 
44.30 
45.84 
47.59 

49.52 
51.56 
53.68 


22 
32 
42 

50 
55 
59 
60 
61 

59 
56 
49 
41 
29 

14 

3 
25 
49 
75 

101 
129 
154 
175 
193 

204 
212 


35.932 
1.004 


26.99 
-0.089 


+0.06 
-0.4 


-0.01 
-0.3 


48  Comn. 

Mag.  4.3 


Right 
Asoenslon. 


Declina- 
tion. 


h     m 
13     7 


361 
854 

340 
313 
890 


s 
58.051 
58.412 
58.766 
59.106 
59.418 

59.698 

59.938  ^ 

60.135  ^*^ 

60.288^*^ 

60.398  ^^® 
69 

60.467   3j 

60.498  — 

60.495    ^ 

34 
60 
82 


+28  17 


// 


55.85 
53.89 
52.33 
51.22 
50.59 


106 
156 

111 

63 
15 


50.44 

50.75 
(51.49 
I  52.59 
^  53.99  ^^ 


31 

74 
110 


60.461 
60.401 

60.319 
60.219 
60.103 
59.976 
59.842 


100 
116 
137 
134 
138 


65.62 
57.39 
59.21 
61.03 
!  62.77 

64.35 
I  65.76 
66.92 
67.83 
68.43 


59.704        !  68.73 


139 

134 

125 

110 

90 


59.565 
59.431 
59.306 
59.196 

59.106 

59.014 

59.015  — 

59.024     ^ 

59.077   ^ 
99 

59.176 


62 


59.325 
59.523 
59.767 
60.051 

60.369 
60.711 
61.067 


149 
198 
244 
284 
318 


68.73 
68.39 
67.73 
66.76 

65.47 
63.88 
62.01 
59.86 
57.49 

54.91 

52.18 

49.36 

46.51^ 
281 


342 
356 


163 

177 
182 
182 
174 
158 

141 

116 

91 

60 

30 

0 

34 

66 

97 

129 

159 
187 
215 
237 
258 

273 
282 


43.70 

41.04 
38.58 
36.43 


266 


246 
215 


57.316 
1.136 


73.34 
+0.538 


80  Cannm  Venat. 

Mag.  4.7 


Right 
Ascension. 


h      m 
13    13 


Declina- 
tion. 


+41     0 


1+0.06 

-0.4 


+0.03 
-0.3 


8 

47.475 
47.872 
48.267 
48.648 
49.001 

49.318 
49.592 
49.817 
49.992 
50.116 


397 
395 
381 
353 
317 

274 
225 
175 
124 
75 


50.191  ^ 
50.218  — 
50.203  ^^ 
50.151  " 
50.065  ^ 

114 

49.951 


49.814 
49.660 
49.491 
49.313 

49.131 
48.950 
48.775 
48.612 
48.465 

48.344 
48.252 
48.198 


137 
154 
169 
178 
182 


181 
176 
163 
147 
121 

92 
54 
9 


48.189  — 

48.227   ^ 
92 

48.319 


48.466 
48.668 
48.924 
49.227 

49.570 
49.942 
50.333 


147 
202 
256 
303 
343 

372 
391 


// 


31.60 
29.73 
28.37 
27.66 


187 

136 

81 


27.30-?? 

29 

27.59 
28.41 
29.69 
31.36 
33.33 

35.53 
37.83 
40.15 
42.40 
44.50 

46.38 
47.98 
49.24 
50.16 
50.69 

50.80 
50.51 
49.82 
48.73 
47.25 

45.42 
43.24 
40.76 
38.01 
35.03 

31.88 
28.64 
25.36 
22.14 
19.07 

16.21 
13.68 
11.54 


82 
128 
167 
197 
220 


230 
233 
225 
210 
188 


160 

126 

92 

53 

11 

29 

69 

109 

148 

183 

218 
248 
275 
298 
315 

324 
328 
322 
307 
286 

253 
214 


46.752 

1.325 


52.61 
+0.870 


+0.05 
-0.4 


+0.06 
-0.3 


422 


APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashlngtoD 
Mean  Tune. 


Jan.  0.8 
10.7 
20.7 
30.7 

Feb.    9.7 

19.0 
29.6 
Mar.  10.6 
20.6 
30.5 

Apr.  9.5 
19.5 
29.4 

Biay  9.4 
19.4 

29.4 

June    8.3 

18.3 

28.3 

July    8.3 

18.2 
28.2 
Aug.  7.2 
17.1 
27.1 

Sept.  6.1 
16.1 
26.0 

Oct.  6.0 
16.0 

26.0 

Nov.    4.9 

14.9 

24.9 

Dec.    4.8 

14.8 
24.8 
34.8 


Mean  Place 
Sec  ^,  Tan  ^ 


Df  a,  Dm  a 
Df  9,  Dm  d 


Mag.  3.3 


Right 
Aaoenskm. 


h      m 
13    14 


I 
21.564 
21.927 
22.282 
22.619 
22.930 

23.210 
23.454 
23.660 
23.827 
23.957 

24.053 
24.116 
24.148 
24.164  — 
24.134  ^ 

41 

24.093 
24.031 
23.951 
23.856 
23.749 


363 
355 
837 
811 
280 


244 
206 

167 

130 

96 


63 
32 


23.632 
23.512 
23.393 
23.280 
23.179 

23.099 

23.046 

23.027  — 

23.048  " 

23.115  •^ 
no 


62 

80 

95 

107 

117 

120 
119 
113 
101 
80 

54 


23.231 
23.398 
23.614 
23.876 
24.175 

24.505 
24.857 
25.218 


167 
216 
261 
300 
330 

352 
361 


Dedina- 
tlcm. 


-22  43 


// 


43.44 
45.39 
47.60 
49.67 
51.86 

63.99 
56.04 
67.96 
59.71 
61.27 

62.64 
63.80 
64.76 
€5.61 
66.07 


195 
211 
217 
219 
213 

205 
192 
175 
156 
187 


116 
96 
75 
56 
36 


66.43  j^ 
66.58  — 
66.54     ^ 


66.31 
65.91 

65.33 
64.59 
63.73 
62.76 
61.73 

60.68 
69.66 
58.72 
57.93 
57.33 

56.99  ^ 
56.94  — 
57.22  ^ 
57.84  •* 
58.80   ^ 

129 

60.09 
61.67  ^^ 
63.47  ^^ 


23 
40 

58 

74 

86 

97 

103 

105 

102 
94 
79 
60 
34 


21.082 

1.084 


43.15 
-0.419 


+0.06 
-0.4 


-0.03 
-0.3 


t  Centauii. 

Mag.  2.9 


Right 
Asoenalon. 


h   m 
13  16 


I 

62.470 
62.871 
63.264 
53.637 
63.981 

64.290 
54.560 
64.789 
54.976 
66.121 

55.226 
55.295 
55.328 


55.330  — 
55.302  ^ 

54 


401 
393 
373 
344 
309 

270 
229 
187 
145 
106 

69 
33 


55.248 
55.167 
56.066 
54.946 
54.810 

54.664 
64.513 
54.363 
54.221 
64.096 


81 
101 
121 
135 
146 


151 
150 
142 
126 
103 


53.992 
53.922 
63.892  — 
53.909  " 
53.979  ^^ 

125 


54.104 
54.287 
54.527 
54.817 
55.149 

56.515 
55.904 
56.306 


183 

240 
290 
332 
366 


389 
401 


DeoUna- 
tkm. 


-36  16 


// 


175 
204 
225 
240 
249 

252 
248 
240 
228 

211 

194 
172 
150 
124 
99 


6.37 

8.12 
10.16 
12.41 
14.81 

17.30 
19.82 
22.30 
24.70 
26.98 

29.09 
31.03 
32.76 
34.25 
35.49 

36.48 
37.18 
37.60   J  J 
37.71  — 
37.63   ^® 

46 


37.07 
36.32 
36.32 
34.08 
32.68 

31.14 
29.54 
27.94 
26.42 
25.05 

23.92 
23.09 
22.60 


70 
42 


75 
100 
124 
140 
154 

160 
160 
152 
137 
113 

83 
49 

8 


22.52  — 

22.86   ^^ 
75 

23.61 

24.77  "• 

26.30  ^*^ 


52.103 
1.240 


10.36 
-0.734 


+0.07 
-0.4 


-0.05 
-0.3 


C^  Vnm  Majorit. 
(Mvtar.) 
Mag.  2.4 


Right 
Aaoeoslon. 


h   m 
13  20 


s 

33.494 
33.979 
34.467 
34.941 
35.384 

35.784 
36.131 
36.415 
36.634 
36.784 

36.866 
36.883 
36.841 
36.743 
36.598 

36.413 
36.194 
35.949 
35.684 
35.409 

35.128 
34.848 
34.578 
34.326 
34.096 

33.900 
33.743 
33.637 
33.586 


485 
488 
474 
443 
400 


347 
284 
219 
150 
81 

_18 

42 

98 

145 

185 

219 
245 
265 
275 
281 

280 
270 
253 
229 
196 

157 

106 

51 


33.597  — 

77 

33.674 


33.823 
34.042 
34.330 
34.679 

35.083 
35.528 
36.001 


149 
219 
288 
349 
404 

445 
473 


Deellii*- 

tiOQ. 


+66  21 


ff 


25.39  ^,, 
23.68  ,^ 
22.56 
22.08  — 

22.22   " 

75 

22.97 


132 
181 
221 
252 
269 

279 
275 
262 
240 
210 


24.29 
26.10 
28.31 
30.83 

33.52 
36.31 
39.06 
41.68 
44.08 

46.18 

47.92 

49.25 

50.13 

50.55  — 
9 

50.46 

49.90 

48.87 

47.38 

45.46 


174 

133 

88 


43.14 
40.46 
37.46 
34.19 
30.72 

27.13 
23.49 
19.87 
16.40 
13.13 

10.19 
7.67 
6.63 


56 

103 
149 
193 
331 

360 
800 
326 
347 

359 

364 
362 
347 
327 
294 


252 
204 


32.827 
1.759 


49.63 
+1.447 


+0.05 
-0.4 


+0.09 
-0.3 


{Spiea,) 
Mag.  1.2 


Rl^ 


h      m 
13    20 


845 


334 

300 
370 


201 

165 

130 

97 


65 
37 


8 

46.446 
46.791 
47.130 
47.454 
47.764 

48.024 
48.262 
48.463 
48.628 
48.767 

48.854 

48.919 

48.966   J, 

48.966  — 

48.952   " 
S3 

48.919 

48.866 

48.796 

48.711 

48.616 

48.610 
48.400 
48.289 
48.184 
48.088 

48.011 
47.957 


63 

70 

85 

96 

105 

110 

111 

105 

96 

77 

54 


82 

47.935  — 

47.949  " 
48.005   ^ 

102 

48.107 

48.267  "® 

48.453  ^^ 

48.693  ^^ 

48.970  ^ 
309 

49.279 
49.609  ^ 

49.950  ^^ 


-10  43 


SM 


aei 

1T4 


m 
m 


27.86 
29.90 
31.96 
33.97 
35.86 

37.60 
39.13 
40.46 
41.64 

42.40 

43.03 
43.47 

43.72 


43.80- 
43.74    * 


44 


43.56 
43.^ 
42.86 
42.38 
41.84 

41.24 
40.61 
39.96 
39.32 
38.71 

38.18 

37.74 

37.47  jj 

37.36- 

37.49  ^ 
it 

37.86 
38.51 
39.44 
40.65 
42.11 

43.81 
45.68 
47.66 


54 

66 

63 

(S 
M 
U 
53 

44 


« 

131 

]« 

178 

18T 
1« 


45.933 
1.018 


23.85 
-0.189 


+0.06 
-0.4 


-O.01 
-OS 


^m  m    » 


APPARENT  PLACES  OF  STARS,  1916. 


423 


FOR  THE  UPPER  TRANSIT  AT  WA8E[INGT0N. 


faJngtoii 
aTbne. 


Jan. 


Feb. 


0.8 
10.8 
20.7 
80.7 

9.7 


19.6 
29.6 
Mar.  10.6 
20.6 
dO.5 

Apr.    9.5 

19.5 

29.5 

May    9.4 

19.4 

29.4 

June    8.3 

18.3 

28.3 

July    8.3 

18.2 
28.2 
Aug.  7.2 
17.2 
27.1 

Sept.  6.1 
16.1 
26.0 

Oct.  6.0 
16.0 

26.0 

Nov.    4.9 

14.9 

24.9 

Dec.    4.9 

14.8 
24.8 
34.8 


Oroombildfe  9001. 

Mag.  6.1 


Right 
AflocnsioiL 


h      m 
13    23 


s 

59.92 

60.73 
61.57 
62.38 
63.15 

63.85 
64.46 
64.95 
65.31 
65.54 

65.64 
65.61 
65.44 
65.17 
64.80 

64.34 
63.81 
63.23 
62.62 
61.96 

61.31 
60.68 
60.06 
59.48 
58.96 

58.50 
58.12 
57.84 
57.66 
57.61  - 


81 
84 
81 
77 
70 

61 
40 
30 
23 
10 

3 
17 
27 
37 
46 

63 
68 
61 
66 

66 

63 
62 
68 
62 
46 

38 
28 
18 


57.66 
57.84 
58.16 
58.59 
59.14 

59.78 
60.51 
61.30 


18 
32 
43 
65 
64 

78 
79 


DeoUna* 
tkm. 


+72  48 


#/ 


72.21 
70.82 
70.07 


180 
76 
8 


69.99  — 
70.58  *• 

122 

71.80 


73.59 
75.85 
78.51 
81.42 

84.49 
87.58 
90.56 
93.36 
95.86 


170 
226 
266 
201 
307 


300 
208 

280 
260 
212 


97.98  ^^ 
99.67  ^^ 

100.87 

101.56 

101.71  — 
30 

101.32  ^ 
100.39  "^ 


98.95 
97.03 
94.67 

91.89 
88.77 
85.34 
81.71 
77.91 

74.04 
70,18 
66.43 
62.90 
59.66 

56.83 
54.50 
52.73 


144 

102 
236 

278 


312 
343 
383 
380 
387 

386 
376 
363 
324 
283 


233 
177 


70  yizfiiiit. 
Mag.  5.2 


Right 
Awensiaii. 


h   m 
13  24 


s 

19.872 
20.213 
20.551 
20.875 
21.176 

21.448 
21.687 
21.889 
22.054 
22.180 

22.271 
22.328 


341 
338 
324 
301 
272 

230 
202 
166 
126 
01 


67 


28 
22.366  — 

22.355     ^ 


22.330 

22.283 
22.218 
22.136 
22.040 
21.933 

21.819 
21.700 
21.583 
21.469 
21.366 

21.279 
21.216 
21.183 
21.183 
21.225 

21 .312 
21.444 
21.625 
21.849 
22.113 

22.410 
22.732 
23.065 


26 

47 

66 

82 

06 

107 

114 

110 
117 
114 
103 

87 

63 

33 

0 

42 

87 

132 
181 
224 
264 
207 

322 
333 


Decline 
Uon. 


+14  13 


// 


24.36 
22.20 
20.29 
18.71 
17.50 

16.67 

16.23 

16.17  — 

16.46  ^ 

17.04   ^ 
85 

17.89 


216 
101 
168 
121 
83 


44 


103 
116 
123 
125 
121 


18.92 

20.08 
21.31 
22.56 

23.77 
24.90 
25.92 
26.80 
27.61 

28.01 
28.33  ^^ 
28.43  — 
28.30  " 
27.93  '^ 

61 

27.32 
26.45 
25.33 
23.94 
22.32 


113 

102 

88 

71 

60 

32 


20.44 
18.36 
16.08 
13.69 
11.21 

8.75 
6.34 
4.08 


87 
112 
130 
162 
188 

200 
227 
230 
248 
246 

241 
226 


CVizginto. 
Mag.  3.4 


Right 
Aaoeoaion. 


h      m 
13    30 


337 
334 
321 
200 

271 

241 

306 
160 
136 
101 


60 
42 


8 

25.181 
25.518 
25.852 
26.173 
26.472 

26.743 
26.984 
27.189 
27.358 
27.493 

27.594 

27.663 

27.705   ^ 

27.720  — 

27.712     * 
82 

27.680 

27.630 

27.562 

27.480 

27.385 

27.281 
27.171 
27.059 
26.950 
26.860 

26.766 
26.704 
26.672 
26.672 
26.714 

26.801 
26.934 
27.114 
27.338 
27.601 

27.896 
28.213 
28.644 


60 
68 
82 
06 
104 

110 
112 
100 
100 

84 

62 

32 

0 

42 

87 

133 
180 
224 
263 
205 

817 
831 


tion. 


-  0  10 


tf 


8.63 
10.73 
12.73 
14.57 
16.17 

17.53 

18.59 

19.36 

19.86  ^ 

20.08  — 
1 

20.07 

19.84 

19.46 

18.94 

18.33 


210 
200 
184 
160 
136 


106 
77 
60 


17.66 
16.96 
16.26 
15.57 
14.91 

14.30 
13.77 
13.32 
12.98 
12.77 

12.70 
12.80 
13.10 
13.61 
14.37 

15.37 
16.63 
18.11 
19.83 
21.73 

23.75 
26.87 
27.97 


23 
38 
62 
61 
67 

70 
70 
60 
66 
61 

63 
45 
34 
21 

7 

10 
30 
61 
76 
100 

126 
148 
172 
100 
202 

212 
210 


17  H.  Canum  Venat. 
Mag.  6.0 


Ri^t 


h      m 
13    31 


8 

3.453 
3.835 
4.218 
4.590 
4.939 

5.257 
5.537 
5.773 
5.962 
6.103 


382 
883 

372 
340 
818 

280 
236 
180 
141 

06 


6.199  gj 
6.250 
6.261  — 
6.234  ^ 

6.175  *' 

88 

6.087 

113 

133 
150 
163 
171 

173 
171 
164 
151 
131 


5.974 
5.841 
5.691 
5.528 

5.357 
5.184 
5.013 
4.849 
4.698 


4.464  ^ 

4.395 

4.366  — 

4.385  ^* 
60 

4.454 
123 

178 
231 
270 
320 


4.577 

4.755 
4.986 
5.265 

5.585 
5.938 
6.310 


353 
372 


DeoUna- 
tkm. 


+37  36 

24.81 
22.76  „, 

211^  106 
20.13^ 

19.63  — 
6 


19.68 
20.26 
21.30 
22.76 
24.56 

26.62 
28.82 
31.09 
33.32 
35.44 

37.39 
39.09 
40.50 
41.68 
42.30 

42.63 
42.68 
42.14 
41.30 
40.08 

38.49 
36.66 
34.30 
31.76 
28.97 

25.97 
22.83 

19:62 

16.42 
13.32 

10.38 
7.73 
6.44 


67 
106 
146 
180 
206 

220 
227 
223 
212 
106 

170 

141 

108 

72 

33 

6 
44 

84 
122 
150 

103 
226 
254 
270 
300 


814 
821 
320 
310 
204 


266 

220 


Mean  Place 
Sec  a,  Tan  a 


59.391 
3.386 


98.63 
+3.235 


19.293 
1.031 


37.52 
+0.253 


24.680 
1.000 


0.30 
-0.003 


2.891 
1.262 


46.03 
+0.770 


D^  a,  Dm  a 


+0.03 
-0.4 


+0.20 
-0.4 


+0.06 
-0.4 


+0.02 
-0.4 


+0.06 
-0.4 


0.00 
-0.4 


+0.05 
-0.4 


+0.05 
-0.4 


424 


APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.8 
10.8 
20.7 
30.7 

Feb.    9.7 

19.7 
29.6 
Mar.  10.6 
20.6 
30.5 

Apr.  9.5 
19.5 
29.5 

May  9.4 
19.4 

29.4 

June    8.4 

18.3 

28.3 

July    8.3 

18.2 
28.2 
Aug.  7.2 
17.2 
27.1 

Sept.  6.1 
16.1 
26.1 

Oct.  6.0 
16.0 

26.0 

Nov.    4.9 

14.9 

24.9 

Dec.    4.9 

14.8 
24.8 
34.8 


Mean  Place 
Sec  d,  Tan  d 


eCenteml. 

Mag.  2.6 


Right 
Asoension. 


h     m 
13    34 


8 

33.353 
33.860 
34.362 
34.844 
35.295 

35.707 
36.073 
36.390 
36.655 
36.867 

37.027 
37.137 
37.198 


507 
602 
482 
451 
412 

366 
817 
265 
212 
160 

110 
61 


15 

37.213  — 
37.182   ^^ 

73 


37.109 
36.998 
36.851 
36.672 
36.468 


111 

147 
179 
204 
223 

233 
236 
228 
208 
177 

135 
83 


36.245 
36.012 
35.776 
35.548 
35.340 

35.163 
35.028 
34.945 
34.925  — 
34.976  ^^ 

124 


35.100 
35.302 
35.578 
35.921 
36.324 

36.775 
37.258 
37.760 


202 

276 
343 
403 
451 


483 
502 


Detdina- 
tion. 


-53    2 


// 


15.60 
16.79 
18.42 
20.44 
22.77 

25.36 
28.12 
31.00 
33.94 
36.86 

39.72 
42.46 
45.03 
47.40 
49.50 

51.83 
52.81 
53.94 
54.68  3^ 
55.02  — 

7 

54.95 
54.47 
53.59 
52.34 
50.76 


119 
163 
202 
233 
259 

276 
288 
294 
292 
296 

274 
257 
237 

210 
183 


148 

113 

74 


48.91 
46.83 
44.64 
42.39 
40.21 

38.18 
36.39 
34.92 
33.86 
33.26 

33.15 
33.54 
34.42 


48 

88 

126 

158 

185 

208 
219 
225 
218 
203 

179 

147 

106 

60 

11 

39 

88 


33.348 
1.664 


23.50 
-1.329 


mvixgiiut. 

Mag.  5.2 


.  m  ' 


Right 
Avoension. 


h   m 
18  37 


s 

12.487 
12.828 
13.167 
13.493 
13.799 

14.079 
14.327 
14.541 
14.720 
14.865 

14.977 
15.057 
15.109 
15.134 
15.135  — 

23 

15.112 
15.069 
15.007 
14.928 
14.836 


S41 
839 
826 
806 
280 


248 
214 
179 
145 
112 

80 
52 
25 
1 


14.732 
14.621 
14.506 
14.394 
14.290 

14.200 
14.134 
14.097 


14.093  — 
14.132   ^^ 

84 


43 
62 
79 
92 
104 

111 
115 
112 
104 
90 

66 
37 


14.216 
14.347 
14.526 
14.750 
15.014 

15.311 
15.632 
15.967 


131 

179 
224 
264 
297 

321 
335 


DeoUna- 
tlon. 


-  8  16 


// 


51.93 
53.94 
55.94 
57.87 
59.67 

61.27 
62.67 
63.83 
64.76 
65.44 

65.91 
66.16 


2Q1 
200 
193 
180 
160 


140 

116 

93 

68 
47 

25 
9 


66.25  — 
66.18     ^ 


65.96 

65.65 
65.25 
64.78 
64.25 
63.69 

63.11 
62.51 
61.93 
61.38 
60.88 

60.46 
60.17   ^^ 
60.02  — 
60.05     ^ 


22 

31 

40 
47 
53 
56 
58 

60 
58 
55 
50 
42 

29 


60.30 

60.79 
61.55 
62.56 
63.84 
65.35 

67.07 
68.94 
70.90 


25 
49 

76 
101 
128 
151 
172 

187 
196 


12.055 
1.011 


46.32 
-0.146 


TBotftU. 
Mag.  4.5 


Ri^t 
Afloension. 


h 
13 


m 
48 


8 

16.683 
17.022 
17.362 
17.693 
18.004 

18.291 
18.545 
18.764 
18.947 
19.091 


839 

840 
331 
8U 

287 

254 
219 
183 
144 
109 


19.200 

19.274 

19.317 

19.329  — 

19.315   " 
38 

19.277 

19.217 

19.137 

19.041 

18.931 

18.809 
18.681 
18.551 
18.423 
18.304 

18.199 
18.114 
18.059 
18.038 
18.057 

18.121 
18.233 
18.393 
18.600 
18.850 

19.135 
19.448 
19.779 


60 

80 

96 

110 

122 

128 
130 
128 
119 
105 

85 
55 
21 

19 
64 

112 
160 
207 
250 
285 

313 
331 


Deelina- 
tion. 


+17  51 


If 


75.32 
73.14 
71.23 
69.69 
68.53 


218 
191 
164 
116 
73 


67.80  3j 
67.49  — 
67.59  '" 
68.06  ^' 
68.87   ^^ 

108 


69.95 
71.22 
72.63 
74.11 
75.60 

77.04 
78.39 
79.59 
80.62 
81.45 

82.05 

82.42   ^^ 

82.53  — 

82.38   ^* 

81.96   *^ 
70 

81.26 

80.30 

79.05 

77.52 

75.75 


127 
141 
148 
149 
144 


136 

120 

108 

83 

60 


37 


73.72 

71.48 
69.07 
66.54 
63.93 

61.36 

58.87 
56.55 


96 

126 
153 

177 
203 

224 
241 
253 
261 
257 

249 
232 


16.220 
1.050 


89.81 
+0.322 


Mag.  1.9 


Ri^t 


h      m 
13    44 


8 

1,4.372 
14.803 
15.242 
15.675 
16.085 

16.464 
16.800 
17.086 
17.316 
17.489 

17.604 
17.663 


17.669  — 
17.626  ^ 
17.539  ^ 

126 


431 
439 
433 
410 
879 


336 
286 
330 
173 
115 


59 


17.413 

17.252 
17.064 
16.852 
16.624 

16.385 
16.141 
15.898 
15.664 
15.446 


161 
188 
212 
228 
239 


244 
343 
234 

218 
196 


15.251  ,^ 

15.089  ^ 

14.966 

14.891   21 

14.870  — 
39 

14.909 

104 
168 
233 
292 
345 


15.013 
15.181 

15.414 
15.706 

16.051 
16.438 
16.854 


387 
416 


+49  41 


» 


32.«4 
30.60 
29.1^ 


28.24  ' 

27.97- 

fi 

28.£ 

c 
29.S 

30.71^ 

^,«) 

37.$$ 
40.04^ 
42.74^ 
45.39* 

47.88^* 

25 

50.14 

52.09^ 

53.68^ 

54.87"^ 
55.63;, 

55.93^ 
55.77  ^ 
55.15 


50.62 
48.31 
45.64 
42.66 
39.45 


SI 


m 

141 


36.04 
32.51  J 
28.94 
25.44^ 
22.08  , 

18.98^ 


13.973 
1.547 


55.eo 

+1.181 


D^  a,  Dm  a 
D^  a,  Dm  d 


+0.08 
-0.4 


-0.08 
-0.4 


+0.06 
-0.4 


-0.01 
-0.4 


+0.06 
-0.4 


+0.02 
-0.4 


+0.05 
-0.4 


+0.07 
-0.4 


APPABENT  PLACES  OF  STABS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


nTmie. 


Jan.  0.8 
10.8 
20.7 
30.7 

Feb.    9.7 

19.7 
29.6 
Mar.  10.6 
20.6 
30.6 

Apr.  9.5 
19.5 
29.5 

May  9.4 
19.4 

29.4 

June    8.4 

18.3 

28.3 

July    8.3 

18.3 
28.2 
Aug.  7.2 
17.2 
27.1 

Sept.  6.1 
16.1 
26.1 

Oct.  6.0 
16.0 

26.0 

Nov.    5.0 

14.9 

24.9 

Dec.    4.9 

14.8 
24.8 
84.8 


Mean  Place 
Seed, Tan  a 


D^  a,  D»  a 
D^  d,  Dm  3 


SOVixgiiiU. 

Mag.  6.1 


Right 
Asoension. 


h  m 
13  45 


8 

18.577 
18.930 
19.279 
19.619 
19.939 

20.231 
20.493 
20.722 
20.&16 
21.075 


358 
349 
340 
320 
2M 


262 
220 
104 
150 
126 


95 

64 

36 

0 


21.201 

21.296 

21.360 

21.396 

21.405  — 
15 

21.390 

21.352 

21.294 

21.216 

21.119 


38 
58 
79 
06 
106 


21.011 
20.892 
20.769 
20.648 
20.534 

20.434 

20.35S 

20.310  ^, 

20.300  — 

20.333  ^ 
81 

20.414 


110 
128 
121 
114 
100 

76 

48 


20.545 
20.725 
20.953 
21.223 

21.529 
21.859 
22.205 


131 
180 
228 
270 
306 

330 
346 


tkm. 


-17  42 


// 


60.68 
.62.52 
«4.45 
66.42 
68.35 

70.21 
71.95 
73.51 
74.90 
76.10 

77.11 
77.93 
78.56 
79.02 
79.32 

79.47 
79.47 
79.83 
79.06 
78.68 

78.18 
77.58 
76.89 
76.15 
76.38 

74.61 
73.89 
73.25 
72.74 
72.42 

72.31 
72.47 
72.91 
73.65 
74.67 

75.97 
77.62 
79.25 


184 
198 
197 
193 
186 


174 
156 
119 
120 
101 


82 
63 

46 
80 
15 

0 
14 
27 
88 
50 

60 
60 
74 

77 
77 

72 
64 
51 
82 
11 

16 
44 

74 
102 
130 

155 
173 


18.232 
1.050 


58.11 
-0.320 


+0.06 
-0.4 


-0.02 
-0.4 


COentami. 

Mag.  3.1 


Right 
AaoeMJon. 


h     m 
13    60 


1 
17.623 
17.981 
18.437 
18.880 
19.299 

19.685 
20.033 
20.339 
20.600 
20.816 

20.987 

21.114 

21.199 

21.243 

21.246  — 
86 

21.210 

21.139 

21.035 

20.901 

20.741 


458 
456 
443 
419 

386 


348 
306 
261 
216 
171 


127 
85 
44 


20.561 
20.366 
20.165 
19.967 
19.780 

19.617 
19.488 
19.403   „ 

33 

19.370  — 
19.398  ^ 

95 


71 
104 
134 
160 
180 

195 
201 
198 
187 
163 

129 
85 


19.493 
19.655 
19.886 
20.180 
20.630 

20.926 
21.355 
21.806 


162 
231 
294 
350 
396 


420 
451 


D«eUii»- 
tkm. 


-46  62 


// 


25.J51 
26.77 
28.31 
30.17 
32.33 

34.68 
37.19 
39.80 
42.42 
45.02 

47.56 
49.97 
52.24 
54.32 
56.18 


116 

164 

186 

216 
235 


251 
261 
262 
260 
268 

242 

227 
206 
186 
160 


57.78 
69.09 
60.10 
60.77 


131 

101 

67 


32 

61.09  — 
2 

61.07 

60.67 

59.92 

68.84 

67.48 


55.86 
54.06 
62.14 
60.18 
48.28 

46.61 
44.96 
43.72 
42.84 
42.36 

42.34 
42.77 
43.64 


40 

75 

108 

136 

162 

180 
192 
196 
190 
177 

155 
124 

88 

48 

2 

43 

87 


17.497 
1.463 


31.56 
-1.068 


+0.07 
-0.4 


-0.06 
-0.6 


l^BoOtU. 

Mag.  2.8 


Right 
Aioenskm. 


h 
13 


m 
60 


339 
341 
334 
317 
291 


260 
226 
191 
153 
117 


1 

41.525 
41.864 
42.205 
42.539 
42.856 

43.147 
43.407 
43.633 
43.824 
43.977 

44.094 
44.176 
44.226  ^, 
44.246  — 
44.238  ^ 

34 

44.204 
44.148 
44.071 
43.977 
43.868 

43.745 
43.616 
43.482 
43.350 
43.225 


82 
50 


56 

77 

94 

109 

123 

129 
134 
132 
125 
110 


43.115   ^^ 

43.024   ^ 

42.961   ^ 

42.932  — 

42.944   " 
56 

43.000 

104 
153 
201 
244 
281 


43.104 
43.257 
43.458 
43.702 

43.983 
44.294 
44.624 


311 
330 


DeoUna- 
tion. 


+18  48 


// 


51.30 
49.08 
47.14 
45.67 
44.40 


222 

194 
157 
117 

74 


43.66  3, 

43.36  — 

43,48   " 

43.97   *^ 

44.82   ^ 
112 

45.94 


47.26 
48.73 
50.27 
61.82 

53.32 
64.72 
66.98 
b7M 
67.91 


132 
147 
154 
155 
150 


140 

126 

106 

87 

63 


^•W    39 

58.93   jj 

59.04  — 

68.89   ^* 

58.46   ^ 
72 


67.74 
56.75 
56.46 
63.90 
62.08 


50.00 
47.72 
45.25 
42.66 
40.02 

37.89 
34.86 
32.60 


99 
129 
156 
182 
208 

228 
247 
259 
264 
263 

263 
236 


41.111 
1.056 


66.09 
+0,341 


+0.06 
-0.4 


+0.02 
-0.5 


^Apodli. 
Var.  5.&-«.6 


Right 


m 
67 


114 

IM 
112 
106 
100 

90 
80 
68 
56 
42 

29 
16 


h 

13 

4.20 
5.34 
6.48 
7.60 
8.66 

9.66 
10.56 
11.36 
12.04 
12.60 

13.02 
13.31 
13.47 
13.49  — 
13.38    ^^ 

24 

13.14 
12.79 
12.3^ 
11.76 
11.12 

10.42 
9.68 
8.93 
8.20 
7.51 

6.90 
6.40 
6.03 
6.81 
5.76  — 

14 

5.90 
6.22 
6.73 
7.41 
8.23 

9.18 
10.23 
11.34 


35 

47 
56 
64 
70 

74 
75 
73 
69 
61 

50 
37 
32 


32 
51 
68 
82 
95 

105 
111 


DeoUna- 
tkn. 


■•  "^ ' 


-76  23 
// 

20.31 


20.56 
21.40 
22.79 
24.67 

27.00 
29.71 
32.72 
35.95 
39.37 

42.8a 
46.33 
49.75 

53.03 
56.13 

58.98 
61.46 
63.56 
65.23 
66.43 


24 

85 

130 

188 

233 

271 
301 
323 
342 
346 

350 
342 
328 
310 
285 

248 
210 
167 
120 
66 


67.09   j^ 

67.23  — 

66.83  ^ 

65.89  ** 

64.46*^ 
189 

«2.67  _ 
228 

260 

280 

293 

292 

280 

256 
220 
178 
126 

72 
12 


60.29 
57.69 
54.89 
51.96 

49.04 
46.24 
43.68 
41.48 
39.70 

38.44 
37.72 
37.60 


5.955 
4.251 


31.31 
-4.132 


+0.11 
-0.3 


-0.24 
-0.6 
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APPARENT  PLACES  OF  STARS,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.8 
10.8 
20.7 
30.7 

Feb.    9.7 

19.7 
29.6 
Mar.  10.6 
20.6 
dO.6 

Apr.  9.5 
19.5 
29.5 

May  9.4 
19.4 

29.4 

June    8.4 

18.3 

28.3 

July    8.3 

18.3 
28.2 
Aug.  7.2 
17.2 
27.1 

Sept.  6.1 
16.1 
26.1 

Oct.  6.0 
16.0 

26.0 

Nov.    6.0 

14.9 

24.9 

Dec.    4.9 

14.8 
24.8 
34.8 


Mean  Place 
Sec  ^,  Tan  a 


D^  ay  D»  a 


11  BoVtis. 

Mag.  6.1 


Right 
ABoenslon. 


h      m 
13    57 


340 
366 
347 
332 
307 

278 
241 
202 
103 
123 


86 
50 


8 

22.367 
22.716 
23.071 
23.418 
23.760 

24.057 
24.335 
24.576 
24.778 
24.941 

26.064 
26.150 
25.200 
25.216  — 
26.201  " 

42 

25.169 
25.090 
24.999 
24.887 
24.760 

24.620 
24.471 
24.317 
24.165 
24.020 

23.888 
23.779 
23.698 
23.651 
23.646  — 

43 


60 

01 

112 

127 

140 

140 
154 
152 
146 
132 

100 
81 
47 


23.689 
23.782 
23.927 
24.122 
24.364 

24.645 
24.961 
25.298 


03 

146 
106 
242 
281 


316 
337 


Deolina- 
tion. 


+27  46 


ff 


73.05 
70.78 
68.89 
67.45 
66.48 


227 

180 

144 

07 

46 


66.03 
66.06 
66.57 
67.49 
68.79 

70.39 
72.19 
74.11 
76.09 
78.04 

79.90 
81.59 
83.08 
84.32 
85.28 

85.93 
86.26 
86.26 
85.91 
85.21 

84.18 
82.83 
81.15 
79.16 
76.90 

74.39 
71.69 
68.83 
65.90 
62.96 

60.09 
57.39 
54.95 


3 

61 
02 

130 
100 

180 
102 
106 
106 
180 

100 

140 

124 

00 

06 

33 

0 

36 

70 

103 

136 
168 
100 
220 
261 

270 
280 
203 
204 
287 

270 
244 


22.007 

1.130 


90.60 
+0.527 


+0.05 
-0.3 


+0.03 
-0.5 


rviifiiiiB. 

Mag.  4.3 


Aaoentkm. 


h 
13 


m 
57 


8 

22.670 
22.902 
23.236 
23.562 
23.872 

24.159 
24.416 
24.644 
24.837 
24.997 

25.124 
25.221 
25.287 
25.327 
26.340 

25.329 
25.295 
25.241 
25.167 
25.078 

24.975 
24.861 
24.741 
24.621 
24.507 


332 
334 
320 
310 
287 

267 
228 
103 
100 
127 

07 
00 
40 
13 

11 


34 
64 
74 
80 
103 

114 
120 
120 
114 
103 

24.404  ^ 

24.319  ^^ 

24.262 

24.238  — 

24.253   ** 
50 


24.312 
24.418 
24.571 
24.771 
25.014 

25.291 
25.597 
25.920 


100 
163 
200 
243 
277 

300 
323 


Declina- 
tion. 


+  1  56 


// 


62.73 
60.63 
48.65 
46.86 
45.31 

44.04 

43.06 

42.40 

42.05 

41.97  — 
18 

42.16 

42.54 

43.10 

43.79 

44.57 


210 
108 
170 
166 
127 


08 
00 
86 


45.40 
46.23 
47.06 
47.84 
48.55 

49.20 
49.75 
50.19 
50.50 
50.66 

50.66 
50.47 
50.09 
49.48 
48.64 

47.56 
46.24 
44.68 
42.91 
40.98 

38.92 
36.79 
34.69 


30 
50 
00 

78 
83 

83 
83 
78 
71 
06 

56 
44 

31 

10 

0 

10 
38 
01 
84 
108 

132 
150 
177 
103 
200 

213 
210 


22.216 
1.001 


62.06 
+0.034 


+0.06 
-0.3 


0.00 
-0.5 


fi  Centauzl. 

Mag.  0.9 


Right 
Afloension. 


h 
13 


m 
57 


8 

52.660 
53.260 
53.840 
64.417 
54.966 

55.476 
55.939 
56.349 
56.702 
56.994 


600 
600 

6n 

640 
610 

403 
410 
363 
202 
231 


57.225  ^„ 

57.397  ^^^ 

57.508 

57.559  — 

57.552     ^ 
02 


57.490 
57.374 
57.200 
57.000 
56.753 

56.477 
56.181 
56.874 
66.573 
55.287 


110 
106 
200 
247 
270 


200 

307 

301 

280 

263 

55.034  ^ 

54.827  ^^ 

54.681   ^^ 

54.605  — 

54.612     ^ 
00 


54.708 
54.896 
55.174 


188 
278 
303 


55.537 

55.975^ 
600 

56.475 

57.022 


57.600 


647 
678 


Declina- 
tion. 


53.025 
1.998 


-59  67 


ff 


67.48 
58.18 
59.37 
61.01 
63.04 

66.39 
68.01 
70.83 
73.78 
76.79 

79.81 
82.79 
85.66 
88.36 
90.83 

93.04 
94.95 
96.60 
97.67 
98.41 

98.72 
98.68 
97.99 
96.97 
95.66 

93.78 
91.71 
89.43 
87.00 
84.56 

82.18 
79.99 
78.06 
76.48 
75.34 


70 
no 

104 
203 
236 

202 
282 
206 
301 
302 

286 
286 
270 
248 
221 

101 

166 

117 

74 

31 

14 

60 
102 
141 
178 

207 
228 
243 
244 
288 


210 
104 
167 
114 
60 

74.68  ^^ 
74.52  — 
74.89   '^ 


66.04 
-1.730 


+0.08 
-0.3 


-0.10 
-0.5 


Mag.  3.5 


Rigbt 
Aiowwiop. 


h    m 
14     1 

i 
35.239 
35.607 
35.977 
36.337 
36.680 


370 


343 
318 


«fD.Wo 

37.287 
37.542 
37.763 
37.960 

38.102 
38.220 
38.307 
38.362 


221 
187 
152 


118 
87 
56 


26 

38.388  — 
1 

38.387 

38.357 

38.304 

38.226 

38.128 


ao 

53 

78 


38.013 
37.884 
37.747 
37.609 
37.477 

37.358 

37.261 

37.196 

37.168  — 

37.185   ^^ 
68 


115 

120 
137 
138 
132 
110 

07 
65 


37.253 
37.375 
37.549 
37.775 
38.048 

38.360 
38.701 
39.061 


122 

174 
226 
273 
312 


341 

360 


35.034 
1.115 


-»   U 


41.91 
43.46 
45.20 
47.07 
49.01 

50.97 
52.89 
54.74 
56.48 
58.07 

59.53 
60.S2 
61.94 
62.89 
63.65 

64.25 
64.67 
64.89 
64.94  — 
64.81    " 

3S 

64.48 

63.98  * 

63.32  •* 

62,52  * 

61.60  * 


us 

IT* 

is: 

1*4 


US 
ISS 
174 

isi 
I4e 


12» 
112 

75 


33 


lOS 


S3 
64 


60.60 
59.57 
5S.54 
57.59 
56.76 

56.12  ^ 
55.70   ^ 

55.57  — 
55.75  ^ 
56.25  * 

57.07 
58.20*" 

59.58  **" 


+0.07 
-0.3 


41.74 
-0.'»4 

-0.03 
-0.5 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER' TRANSIT  AT  WASHINGTON. 


Was 


tiinfftoQ 
a  Tune. 


0  OentAWl. 
Mag.  2.3 


Right 
Asoflosloii. 


DeoUna- 
tkm. 


or  Dxaoonii. 

Mag.  3.6 


Right 
Aiosiisim. 


Deolina- 
tion. 


(JBoMU. 

Mag.  4.8 


Right 
Aiownniop. 


DeoUn** 
tkm. 


/CVilfllliB. 

Mag.  4.3 


Right 


DeoUna- 
tkm. 


Jan. 


Feb. 


0.8 
10.8 
20.8 
30.7 

9.7 


19.7 
29.6 
Mar.  10.6 
20.6 
80.6 

Apr.  9.5 
19.5 
29.5 

May     9.5 

19.4 

29.4 

June    8.4 

18.3 

28.3 

July    8.3 

18.3 
28.2 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
16.1 
26.1 

Oct.  6.0 
16.0 

26.0 

Nov.    5.0 

14.9 

24.9 

j^^ec.    4." 

14.9 
24.8 
34.8 


h 
14 

1 

44.113 
44.512 
44.911 
45.302 
45.673 

46.017 
46.329 
46.607 
46.847 
47.048 


m 
1 


309 
309 

301 
871 
344 

312 
278 
240 
201 
164 


47  212 
^''^^^  128 

47.340 
47.432 
47.489   24 

47.513  — 

7 


47.606 
47.467 
47.399 
47.305 
47.186 

47.049 
46.897 
46.737 
46.576 
46.421 


3tf 

68 

94 

119 

137 

152 
160 
161 
156 
139 


Mean  Place 
Sec  ^,  Tan  a 


D^  a,  Dm  a 


46.282  ^^2 

46.170   ^ 

46.092   ^ 

46.057  — 

46.072   " 
72 

46.144 

130 

190 

245 

206 

338 

360 
389 


46.274 
46.464 
46.709 
47.005 

47.343 
47.712 
48.101 


-35  57 


#/ 


23.33 
24.65 
26.27 
28.11 
30.12 

32.25 
34.44 
36.63 
33.79 
40.86 

42.83 
44.68 
46.36 

47.87 
49.19 

50.29 
51.18 
51.82 
52.21 
52.33 

52.18 
51.78 
51.12 
50.23 
49.12 

47.86 
46.48 
45.04 
43.61 
42.27 

41.08 
40.10 
39.41 
39.06 
39.05 

39.42 
40.17 
41.28 


182 
162 
184 
201 
213 


210 
210 
216 
207 
107 


185 
168 
151 
132 
110 


64 
89 
12 

15 

40 

66 

80 

111 

126 

138 
144 
143 
134 
119 

98 

69 

35 

1 

87 

75 
111 


43.998 
1.235 


26.03 
-0.726 


h    m 
14     2 


1 
6.85 
7.42 
8.02 
8.62 
9.20 

9.74 
10.23 
10.66 
11.01 
11.26 


57 
60 
60 
58 

54 

40 
43 
35 
25 

17 


11.43 
11.52  - 
11.51    * 


11.43 
11.26 

11.03 
10.74 
10.41 
10.03 
9.63 

9.20 
8.76 
8.33 
7.90 
7.50 

7.14 
6.81 
6.55 
6.36 
6.24 

6.21 
6.26 
6.41 
6.66 
7.01 

7.43 
7.92 
8.46 


8 
17 
23 

20 
33 
38 
40 
43 

44 

43 
43 
40 
36 

33 
26 
19 
12 
3 

5 
15 
25 
35 
42 

49 
54 


+64  45 


#/ 


72.14 

70.13 

68.73 

67.98 

67.91  — 1 
67 

68.48 


201 

140 

75 

7 


69.69 
71.46 
73.70 
76.33 

79.21 
82.24 
85.29 
88.28 
91.08 

93.60 
95.76 
97.52 
98.83 
99.64 

99.93 
99.71 
98.96 
97.71 
95.98 

93.79 
91.18 
88.21 
84.93 
81.39 

77.68 
73.87 
70.05 
66.33 
62.80 

59.56 
56.73 
54.40 


121 
177 
224 
263 
288 


803 

805 
299 

280 
252 

216 

176 

181 

81 

20 


22 

75 

125 

173 

219 

261 
297 
328 
354 
371 

381 
382 
372 
353 
324 

283 
233 


6.929 
2.346 


97.27 
+2.122 


h    m 
14     6 


f 

34.425 
34.767 
85.115 
35.460 
35.790 

36.098 
36.377 
36.622 
36.831 
37.001 


342 
348 
345 
330 
806 

270 
245 
200 

170 
183 


37.134  ^ 
37.231 
37.292 
37.320  — 
37.318    * 

31 

37.287 

57 

81 

101 

121 

134 

145 
160 
151 
146 
134 


37.230 
37.149 
37.048 
36.927 

36.793 
36.648 
36.498 
36.347 
36.201 


36.067  ^^3 
35.954 
35.866 
35.813   jjj 
35.801  — 

34 

35.835 

83 
134 
185 
282 
274 


35.918 

36.052 
36.237 
36.469 

36.743 
37.050 
37.379 


307 
329 


+25  28 


»0 


63.71 
61.40 
59.45 
57.91 
56.84 

56.25 
56.15 
56.52 
57.32 
58.49 

59.96 
61.66 
63.50 
65.40 
67.31 

69.13 
70.82 
72.33 
73.60 
74.62 


281 
195 
154 
107 
59 


10 

37 

80 

117 

147 

170 
184 
190 
101 
182 

160 
151 
127 
102 
72 


75.34^ 
75.77  ^^ 
75.87  — 
75.64  " 
75.08   " 

90 

74.18 

122 
153 
183 
213 
236 


72.96 
71.43 
69.60 
67.47 

65.11 
62.51 
59.76 
56.91 
54.03 

51.20 
48.50 
46.04 


260 
275 
285 
288 
28S 


270 
246 


h    m 
14     8 


1 

25.020 
25.357 
25.698 
26.031 
26.351 

26.648 
26.917 
27.158 
27.366 
27.542 

27.687 
27.800 
27.885 
27.941 
27.970 

27.974 
27.952 
27.909 
27.843 
27.759 

27.659 
27.545 
27.423 
27.299 
27.180 

27.070 
26.978 
26.913 


837 
341 
833 
320 
297 


260 
241 
208 
176 
145 

113 

85 

56 

29 

4 

22 
43 
66 

84 
100 

114 
122 
124 
119 
110 

02 
65 


31 

26.882  — 
26.890    * 

54 

26.944 


27.046 
27.197 
27.396 
27.639 

27.918 
28.228 
28.556 


102 
151 
199 
243 
279 


310 
328 


-  9  52 


ff 


65.28 
67.15 
69.03 
70.86 
72.59 


187 
188 
183 
173 
156 


74.15 
75.52 
76.67 
77.61 
78.31 

78.80 
79.08 


137 

115 

04 

70 

40 

28 


12 
79.20  — 

79.17     ' 


79.01 

78.73 
78.38 
77.96 
77.48 
76.96 

76.42 
75.86 
75.29 
74.75 
74.24 

73.79 

73.43 

73.20 

73.13  — 

73.24   " 
38 

73.57 

74.14 

74.98 

76.07 

77.38 


16 
28 

35 
42 
48 
52 
54 

56 

57 
54 

51 
45 

86 
23 


78.91 
80.61 
82.42 


57 

84 

100 

131 

153 

170 
181 


34.127 
1.108 


80.44 

+0.477 


24.758 
1.015 


59.74 
-0.174 


+0.07 
-0.3 


-0.04 
-0.5 


+0.03 
-0.3 


+0.12 
-0.5 


+0.05 
-0.3 


+0.03 
-0.5 


+0.06 
-0.3 


-0.01 
-0.5 


APPARENT  PLACES  OF  STARS,  1916, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ashineton 
BonTune. 


Wi 
Mean 


Jan.  0.8 
10.8 
20.8 
30.7 

Feb.    9.7 

19.7 
29.7 
Mar.  10.6 
20.6 
30.6 

Apr.  9.5 
19.5 
29.5 

Hay  9.5 
19.4 

29.4 

June    8.4 

18.4 

28.3 

July    8.3 

18.3 
28.2 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
16.1 
26.1 

Oct.  6.1 
16.0 

26.0 

Nov.    5.0 

14.9 

24.9 

Dec.    4.9 

14.9 
24.8 
34.8 


Mean  Place 
Sec  a,  Tan  d 


D^a,  Dm  a 
D^a,  D«a 


XVirglnlt. 
Mag.  4.6 


night 

AsMnskm. 


II 
14 


m 
14 


8 

33.889 
34.229 
34.571 
34.910 
36.234 

35.537 
35.813 
36.062 
36.276 
36.461 

36.615 
36.737 
36.828 
36.893 
36.927 

36.939 
36.922 
36.880 
36.820 
36.736 

36.635 
36.519 
36.397 
36.270 
36.144 

36.029 
35.933 
35.862 


340 
342 
339 
324 
303 


276 
249 
214 
185 
154 


122 
91 
65 
34 
12 

17 
42 
60 
84 
101 

116 
122 
127 
126 
115 

96 
71 


36 
35.826  — 

35.828     ^ 

49 

35.877 


35.975 
36.123 
36.319 
36.561 

36.841 
37.149 
37.479 


98 
148 
196 
242 
280 


308 
330 


Declina- 
tion. 


-12  59 


// 


10.65 
12.44 
14.24 
16.06 
17.81 

19.41 
20.86 
22.13 
23.19 
24.05 

24.70 
25.18 
25.47 


79 

80 
82 
75 
60 

45 
27 
06 
86 
65 

48 
29 


25.62  — 

25.61     * 
10 

25.51 

25.30 

25.00 

24.64 

24.19 

23.69 
23.15 
22.58 
22.00 
21.43 

20.87 
20.40 
20.02 
19.79 


21 
30 

36 
45 
50 

54 
57 
58 
57 
56 

47 

38 

23 

6 


19.73  - 
12 

19.85 


20.23 
20.85 
21.75 
22.86 

24.23 
25.79 
27.49 


38 

62 

90 

111 

137 


156 
170 


33.671 

1.026 


6.04 
-0.231 


+0.06 
-0.3 


-0.01 
-0.6 


SLlbne. 

Mag.  6.3 


Right 
Ascension. 


h   m 
14  18 


8 

54.455 
54.792 
55.135 
55.471 
56.794 

56.096 
56.376 
56.624 
56.842 
57.029 

57.184 
57.310 
57.405 
57.472 
57.511 

57.525 
57.511 
57.474 
57.415 
57.334 

57.235 
57.121 
56.999 
56.870 
56.744 

56.627 
56.528 
56.454 
56.413 
56.412  — 

43 

56.455 
56.547 
56.689 
56.880 
57.116 


837 
843 
836 
333 
802 


279 
249 
218 
187 
155 


126 
95 
67 
39 
14 

14 
37 
69 

81 
99 

114 
122 
129 
126 
117 

99 
74 
41 


57.392 
57.698 
58.024 


92 
142 
191 
236 
276 

306 
326 


Declioft* 
tkm. 


-11  19 


// 


181 
183 
179 
171 
157 


56.55 
58.36 
60.19 
61.98 
63.69 

65.26 
66.65 
67.84 
68.81 
69.56 

70.11 
70.46 
70.65 
70.68 
70.59 

70.40 
70.11 
69.75 
69.33 
68.85 

68.34 
67.81 
67.26 
66.72 
66.19 

65.71 
65.32 
65.03   ^^ 
64.87  — 
64.90     ^ 

24 

65.14 
65.61 
66.33 
67.30 
68.51 

69.93 
71.53 
73.26 


139 

119 

97 

75 

55 

35 

19 

3 

9 
19 

29 
36 
42 
48 
61 

53 
55 
64 
53 

48 

39 
29 


47 

72 

97 

121 

142 

160 
173 


54.254 
1.020 


51.36 
-0.200 


+0.07 
-0.3 


-0.01 
-0.6 


^BoVtU. 

Mag.  4.1 


Right 
Aaoension. 


h      m 
14    22 


8 

20.223 
20.645 
21.089 
21.535 
21.974 

22.390 
22.771 
23.108 
23.394 
23.623 

23.796 
23.910 
23.967 
23.968  — 

23.917   " 

98 

23.819 


422 
444 
446 
439 

416 


381 
337 
286 
229 
173 


114 
57 


23.678 
23.499 
23.286 
23.047 

22.785 
22.511 
22.228 
21.946 
21.673 

21.419 
21.190 
20.999 
20.852 
20.761 

20.730 
20.765 
20.872 
21.048 
21.293 

21.599 
21 .958 
22.359 


141 
179 
213 
239 
262 


274 
283 
282 
273 
254 


229 

191 

147 

91 

31 

35 
107 
176 
245 
306 

359 
401 


Declina- 
tion. 


+52  13 


0* 


56.14 
53.75 
51.91 
50.67 


239 
184 
124 


50.06  — 
4 

66 


60.09 
60.76 
61.99 
53.76 
66.93 

68.45 
61.18 
64.03 
66.88 
69.65 

72.23 
74.55 
76.53 
78.13 
79.30 

80.02 
80.26 
80.01 
79.29 
78.09 

76.43 
74.35 
71.88 
69.05 
65.91 

62.53 
58.97 
55.32 
51.67 
48.12 

44.75 
41.70 
39.05 


124 
176 
218 
252 


273 
285 
285 
277 
258 


232 
198 
160 
117 
72 

24 

25 

72 

120 

166 

208 
247 
283 
314 
338 

366 
365 
365 
355 
337 

305 
265 


20.286 

1.632 


78.90 
+1.291 


+0.04 
-0.3 


+0.07 
-0.6 


/BoOtia. 
Mag.  5.4 


Right 
Ascension. 


h   m 
14  22 


8 

33.118 
33.447 
33.785 
34.121 
34.445 

34.761 
36.031 
35.281 
35.499 
36.682 

36.830 
35.945 
36.026 
36.076 
36.096 

36.086 
36.050 
35.990 
35.907 
35.804 

35.683 
35.550 
35.407 
35.260 
35.115 

34.980 
34.862 
34.769 
34.708 
34.684 

34.704 
34.773 
34.893 
35.062 
35.279 

35.536 
35.826 
36.142 


829 
338 
336 
324 
806 

280 
250 
218 
183 
148 


116 
81 
60 
20 
10 

36 

60 

83 

103 

121 

133 
143 
147 
145 
135 

118 
93 
61 
24 

20 

09 
120 
169 
217 
267 

290 
316 


Declina- 
tion. 


+19  35 


tt 


59.48 
57.15 
65.12 
53.44 
52.18 


233 
303 
168 
126 
82 


51.36    3^ 
51.00  — 

51.08     * 

51.67   *• 

52.43  ^ 
117 

53.60 

141 
160 
160 
171 
109 

159 
146 
120 
107 
82 


55.01 

56.61 
58.30 
60.01 

61.70 
63.29 
64.75 
66.04 
67.11 


66 
29 


67.93 

68.49 

68.78 

68.79  — 

68.51   ® 
68 

67.93 


67.04 
66.86 
64.37 
62.60 

60.57 
58.31 
55.86 
53.26 
50.59 

47.92 
45.31 
42.86 


89 
118 
149 
177 
203 


226 
246 
260 
267 
367 

261 
246 


32.913 
1.061 


74.39 
+0.356 


1+0.06 
1-0.3 


+0.02 
-0.6 


430 


APPARENT  PLACES  OF  STAE8,  1916, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
MeanTnne. 


Jan. 


Feb. 


0.8 
10.8 
20.8 
30.7 

9.7 


19.7 
29.7 
Mar.  10.6 
20.6 
30.6 

Apr.  9.6 
19.5 
29.5 

May  9.5 
19.4 

29.4 

JuDe    8.4 

18.4 

28.3 

July    8.3 

18.3 
28.3 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
16.1 
26.1 

Oct.  6.1 
16.0 

26.0 

Nov.    5.0 

15.0 

24.9 

Dec.    4.9 

14.9 
24.8 
34.8 


^  Viiflnis. 
Mag.  5.0 


Right 
Aacension. 


h   m 
14  23 


s 

52.572 
52.898 
53.229 
53.558 
53.876 

54.174 
54.448 
54.694 
54.911 
55.096 

55.250 
55.374 
55.469 
55.535 
55.574 

55.586 
55.572 
55.536 
55.477 
55.397 

55.299 
55.186 
55.063 
54.936 
54.809 


326 
331 
329 
318 
298 


274 
246 
217 
185 
154 


124 
95 
66 
39 
12 

14 
36 
59 
80 
98 

118 
123 
127 
127 
117 


Mean  Place 
Sec  ^,  Tan  a 


54.692  ^^ 
54.589  .g 
54.511  [^ 
54.462  g 
54.453  — 

33 


54.486 
54.567 
54.698 
54.876 
55.099 


55.360 
55.653 
55.968 


81 
131 
178 
223 
261 

293 
315 


Declina- 
tion. 


-  1  51 


// 


15.20 
17.19 
19.10 
20.88 
22.47 

23.82 
24.90 
25.70 
26.22 
26.46 

26.46 
26.24 
25.85 
25.32 
24.68 

23.97 
23.23 
22.48 
21.75 
21.06 

20.41 
19.83 
19.33 
18.92 
18.64 

18.47 


199 
191 
178 
159 
135 


108 

80 

52 

24 

0 

22 
39 
63 
64 
71 

74 
75 
73 
69 
65 

58 
50 
41 
28 
17 

18.46-^ 

18.63  " 
18.98  ^ 
19.55  " 

80 

20.35 


21.39 
22.67 
24.15 
25.85 

27.68 
29.61 
31.59 


104 

128 
148 
170 
183 

193 
198 


52.369 
1.001 


6.92 
-0.032 


5  Ursfle  Mlnorlt. 
Mag.  4.4 


Right 
Ascension. 


h      m 
14    27 


8 

39.60 
40.47 
41.41 
42.37 
43.34 

44.27 
45.12 
45.88 
46.51 
47.01 

47.34 
47.52 
47.54 
47.40 
47.12 

46.70 
46.16 
45.51 
44.79 
43.99 

43.15 
42.28 
41.40 
40.54 
39.71 

38.93 
38.22 
37.60 
37.10 
36.72 

36.48 
36.40 
36.48 
36.72 
37.13 

37.68 
38.38 
39.18 


87 

94 
96 
97 
93 

85 
76 
63 
60 
33 

18 
2 

14 
28 
42 

51 
65 
72 
80 
84 

87 
88 
86 
83 
78 

71 

62 
50 
38 
24 

8 

8 
24 
41 
55 

70 
80 


Deolinft- 
tion. 


+76     3 


f/ 


44.76 
42.65 
41.15 
40.31 


211 
150 

84 


40.16  — 
52 

40.68 


41.83 
43.58 
45.83 
48.50 

51.46 
54.57 
57.75 
60.89 
63.85 

66.55 
68.90 
70.85 
72.34 
73.34 

73.79 
73.73 
73.12 
71.98 
70.35 

68.24 
65.70 
62.77 
59.50 
55.97 

52.26 
48.42 
44.58 
40.81 
37.21 

33.91 
30.98 
28.55 


115 

175 
225 
267 
296 


311 
318 
314 
296 
270 

235 
195 
149 
100 
45 


6 

61 

114 

163 

211 

254 
293 
327 
353 
371 

384 
384 
377 
360 
330 

293 
243 


41.140 
4.152 


70.14 
+4.030 


p  Bo<ftis. 
Mag.  3.8 


Right 
Ascemion. 


h      m 
14    28 


340 
354 
353 
345 
326 


300 
269 
234 
195 
156 


119 
80 
45 


s 

12.743 
13.083 
13.437 
13.790 
14.135 

14.461 
14.761 
15.030 
15.264 
15.459 

15.615 

15.734 

15.814 

15.859 

15.869  — 
22 

15.847 

15.795 

15.714 

15.609 

15.481 

15.335 
15.173 
15.004 
14.830 
14.659 

14.498 
14.354 
14.236 
14.152 
14.108 

14.110 
14.164 
14.271 
14.433 
14.645 

14.903 
15.199 
15.524 


52 

81 
105 
128 
146 

162 
169 
174 
171 
161 

144 

118 

84 

44 

2 

54 
107 
162 
212 
258 

296 
325 


Declina- 
tion. 


+30  43 


// 


64.69 
62.26 
60.22 
58.63 
57.55 

56.99 
56.96 
57.46 
58.41 
59.78 

61.49 
63.44 
65.57 
67.78 
69.99 

72.10 
74.08 
75.86 
77.37 
78.60 

79.50 
80.05 


243 
204 
159 
106 
56 

3 

50 

95 

137 

171 

195 
213 
221 
221 
211 

198 
178 
151 
123 
90 

55 


18 
80.23  — 

80.05   *® 
79.49  ^ 

92 

78.57 

129 
165 
197 
227 
256 

278 
294 
306 
308 
300 

286 
261 


77.28 
75.63 
73.66 
71.39 

68.83 
66.05 
63.11 
60.05 
56.97 

53.97 
51.11 
48.50 


12.622 
1.163 


82.61 
+0.595 


yBoVtts. 
Mag.  3.0 


Ri^t 
ABoenrion. 


h      m 
14    28 


360 
373 
377 
368 
348 

323 
288 
248 
206 

162 


119 

77 


s 

41.839 
42.199 
42.572 
42.949 
43.317 

43.665 
43v988 
44.274 
44.522 
44.728 

44.890 

45.009 

45.086   3j 

45.121  — 

45.118     * 
40 

45.078 

45.003 

44.898 

44.767 

44.610 

44.436 
44.246 
44.046 
43.844 
43.646 

43.458 
43.291 
43.151 
43.048 
42.988 

42.978 
43.024 
43.126 
43.287 
43.503 

43.769 
44.078 
44.420 


75 

105 
131 
157 
174 

190 
200 
202 
198 
188 

167 

140 

103 

60 

10 

46 
102 
161 
216 
206 

309 
343 


+38  » 


r* 


70.88 
68.42 
66.41 
64.91 
63.9S 

63.62 
63.S4 
64.61 
65.88 
67.58 

69.62 
71.91 
74.35 
76.87 
79.35 

81.72 
83.88 
85.81 
87.42 
88.69 

Oa.Ov 

90.08 
90.15 
89.81 
89.05 

87.87 
86.29 

82.05 
79.43 

76.55 
73.44 
70.20 
66.88 
63.58 


2*4 

m 


2 


II 


ir 
m 


244 
3SS 

»: 

m 

9 


71 

m 

S2> 


ss 


3U 
124 
30 


60.38 
57.41 
54.74 


33» 


35: 


41.783 
1.281 


90.73 
+0.800 


D^  a,  Dm  a 
D^  d,  Dm  d 


+0.06 
-0.3 


0.00 
-0.6 


0.00 
-0.3 


+0.22 
-0.6 


+0.05 
-0.3 


+0.03 
-0.6 


+0.05 
-0.3 


+0.04 
-0.6 


APPARENT  PLACES  OF  STARS,  1916, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


"Wasliinffton 
Mean  Tune. 


Jan.  0.8 
10.8 
20.8 
30.7 

Feb.    9.7 

19.7 
29.7 
Mar.  10.6 
20.6 
30.6 

Apr.  9.6 
19.5 
29.5 

May  9.5 
19.4 

29.4 

June    8.4 

18.4 

28.3 

July    8.3 

18.3 
28.3 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
16.1 
26.1 

Oct.  6.1 
16.0 

26.0 

Nov.    5.0 

15.0 

24.9 

Dec.    4.9 

14.9 
24.8 
34.8 


Mean  Place 
Sec  d,  Tan  d 


Dfa,  Dm  a 
Df  d.  Dm  d 


^CentauzL 
Mag.  2.6 


Right 
Afloension. 


h  m 
14  30 


8 

9.919 
10.338 
10.766 
11.191 
11.602 

11.990 
12.350 
12.677 
12.968 
13.221 

13.435 
13.611 
13.749 
13.847 
13.907 

13.929 
13.913 
13.862 
13.776 
13.659 

13.516 
13.350 
13.169 
12.981 
12.796 

12.623 
12.472 
12.357 
12.284 


419 
428 
435 
411 
388 


300 
327 
291 
253 
214 

176 

138 

98 

60 

22 

16 

51 

80 

117 

143 

166 
181 
188 
185 
173 

151 

115 

73 


DecUnfr* 
tlon. 


-41  47 


It 


20 

12,264  — 

40 

12.304 


12.407 
12.575 
12.807 
13.096 

13.435 
13.812 
14.219 


103 
168 
232 
289 
339 

377 
407 


18.58 

19.43 
20.61 
22.08 
23.80 

25.70 
27.73 
29.85 
32.00 
34.15 

36.24 
38.26 
40.19 
41.98 
43.60 

45.04 
46.27 
47.27 
48.00 

48.47 

48.64 
48.50 
48.08 
47.36 
46.38 

45.15 
43.74 
42.19 
40.57 
38.95 

37.41 
36.02 
34.86 
34.00 
33.46 

33.30 
33.52 
34.12 


85 
118 
147 
172 
190 

203 
212 
215 
215 
309 

302 
193 
179 
162 
144 


123 

100 

73 

47 

17 

14 
42 

72 

98 

123 

141 
155 
102 
162 
154 

139 

116 

86 

54 

16 

22 
60 


10.026 

1.341 


21.99 
-0.894 


+0.08 
-0.3 


-0.05 
-0.6 


CBoMU. 

Mag.  4.5 


Right 
Afloension. 


h      m 
14    31 


8 

1.526 
1.865 
2.217 
2.569 
2.912 

3.238 
3.540 
3.810 
4.046 
4.243 

4.403 

4.526 

4.610 

4.658   ^^ 

4.673  — 
19 

4.654 

4.607 

4.531 

4.430 

4.306 


339 
352 
352 
343 
326 


302 
270 
236 
197 
160 


123 

84 
48 


4.162 
4.005 
3.837 
3.664 
3.494 

3.332 
3.188 
3.069 
2.983 
2.938 

2.937 
2.989 
3.095 
3.253 
3.462 

3.719 
4.012 
4.336 


47 
76 
101 
124 
144 

157 
168 
173 
170 
162 

144 

110 

86 

45 

1 

52 
106 
158 
209 
257 

293 
324 


Declina- 
tioo. 


+30    6 


tf 


244 
206 
161 
HI 
60 


16.61 
14.17 

12.11 

10.50 

9.39 

8.79 

8.73 

9.18 

10.10 

11.43 

13.12 
15.04 
17.15 
19.33 
21.53 

23.66 
25.63 


27.42 

28.94  ^*^ 

30.18  '^ 
93 

31.11 

31.68 

31.90 

31.75 

31.24 


6 

45 

92 

133 

109 

192 
211 
218 
230 
213 

197 
179 


ot^  Centauzl. 

Mag.  0.3 


Right 
A80Qiisk>n. 


30.35 
29.10 
27.49 
25.57 
23.33 

20.82 
18.08 
15.17 
12.13 
9.08 

6.07 
3.22 
0.61 


57 
22 

15 
51 
89 

125 
161 
192 
224 
251 

274 
291 
304 
305 
301 

285 
261 


1.423 

1.156 


34.32 
+0.580 


+0.05 
-0.3 


+0.03 
-0.6 


h      m 
14    33 


8 

53.10 
53.68 
54.27 
54.86 
55.43 

55.97 
56.47 
56.92 
57.32 
57.66 

57.93 
58.15 
58.31 
58.41 
58.44 

58.42 
58.34 
58.20 
58.01 
57.76 

57.48 
57.18 
56.85 
56.52 
56.19 


58 
69 
59 
57 
54 

50 
45 
40 
34 
27 

23 

16 

10 

3 

2 

8 
14 
19 
25 
28 

30 
33 
33 
33 
30 


25 

20 

14 

6 


55.89 

55.64 

55.44 

55.30 

55.24  - 
3 

55.27 

55.39 

55.62 

55.93 

56.32 


12 
33 
31 
39 
46 


56.78 
57.30 
57.86 


53 
56 


D«cUiia- 
tion. 


-60  29 


// 


8.11 

8.39 

9.14 

10.34 

11.95 

13.92 
16.17 
18.66 
21.31 
24.07 

26.89 
29.71 
32.48 
35.12 
37.61 

39.89 
41.90 
43.62 
45.00 
45.98 

46.56 
46.72 
46.43 
45.70 
44.56 

43.04 
41.19 
39.07 
36.76 
34.36 

31.95 
29.64 
27.55 
25.73 
24.28 

23.27 
22.73 
22.67 


38 

75 

120 

161 

197 

225 
249 
265 
276 
282 

283 
277 
264 
249 
228 

201 

172 

138 

98 

58 

16 

29 

73 

U4 

152 

185 
212 
231 
240 
241 

231 
209 
182 
145 
101 


54 
6 


52.996 
2.030 


21.74 
-1.767 


+0.09 
-0.3 


-0.09 
-0.6 


88Bo<fti8. 
Mag.  5.4 


Right 
AkmuIod. 


h  in 
14  35 


8 

42.657 
43.032 
43.425 
43.825 
44.219 

44.596 
44.944 
45.257 
45.528 
45.754 

45.932 
46.062 
46.143 
46.178 
46.169 

46.118 
46.028 
45.903 
45.747 
45.566 

45.361 
45.140 
44.907 
44.671 
44.440 

44.221 
44.021 
43.851 
43.719 
43.634 

43.602 
43.629 
43.719 
43.871 
44.083 

44.352 
44.669 
45.024 


375 
393 
400 
394 
377 


348 
313 
271 
226 
178 


130 
81 
35 

9 
51 

90 
125 
156 
181 
205 

221 
233 
236 
231 
219 

300 

170 

132 

85 

32 


27 

90 

152 

212 

269 


317 
355 


Declina- 
tion. 


+44  45 


// 


38.20 
35.69 
33.67 
32.19 
31.31 

31.03 
31.37 
32.28 
33.72 
35.60 

37.83 
40.34 
43.00 
45.71 
48.39 

50.93 
53.28 
55.34 
57.06 
58.41 

59.36 
59.86 
59.91 
59.51 
58.65 

57.36 
55.64 
53.52 
51.02 
48.22 

45.13 
41.83 
38.40 
34.90 
31.45 

28.12 
25.04 
22.29 


251 

202 

148 

88 

28 

34 

91 

144 

18S 

223 

251 

271 
268 
254 

235 
206 
172 
135 
95 

50 
5 

40 

86 

129 

172 
212 
250 
280 
309 

330 
343 
350 
345 
333 


308 
275 


42.735 
1.408 


59.17 
+0.992 


+0.04 
-0.3 


+0.05 
-0.6 
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FOR  THE  UPPER  TRANSIT  AT  WASmNGTON. 


SLlbm. 

aiAhm. 

Oioombzldce  816i. 

^  TJruo  Mlnorlt. 

Waahington 

Mag.  5.3 

Mag.  2.9 

Mag.  5.7 

Mag.  2.2 

Mean^ 

Luue. 

Rifbt 

Doeliiia- 

Right 

DeoUna- 

Riffat 

DeoUnft- 

Right 

DecUna- 

A8O0O81OI1. 

tkm 

Aaoension. 

tkm. 

Aaoentkm. 

tkm. 

AaoensJon. 

tion. 

h     m 

• 

t 

h     m 

•     / 

h     m 

•      t 

h      m 

•      / 

14    46 

-15  38 

30 

14    46 

-15  41 

14    49 

+59  37 

14    50 

+74  29 

Jan. 

0.8 

2.302 

WW 

59.21 

f 
13.749 

40.38 

f 
17.790 

42.91 

8 

54.33 

tt 
31.21 

10.8 

2.636^ 

60.76 

ISA 

14.082  ^ 

41.92^ 

18.246*" 

40.35*** 

55.08  ^* 

28.81  *** 

20.8 

2.980*** 

62.39 

103 

14.425  ^ 

43.54  ^~ 

18.738  *•* 

38.34*^ 

55.89  ** 

27.01  *** 

30.8 

3.322**^ 

64.03 

104 

14.768  ^ 

45.18  ^•^ 

19.247  "• 

36.94*** 

56.76  *^ 

25.83  "* 

Feb. 

9.7 

3.657^ 

65.63 

leo 

15.102  ^ 

46.79  "^ 

19.758  "^ 

36.19  ^* 

57.64  ** 

25.33  ** 

319 

152 

320 

152 

494 

7 

86 

19 

19.7 

3.976 

67.15 

4  M^^ 

15.422 

48.31 

20.252 

36.12  ~ 

58.50 

25.52 

29.7 

4.274^ 

68.55 

140 

15.719  ^ 

49.71  '"^ 

20.718  *" 

36.70  ** 

59.31  ** 

26.36  ** 

Mar. 

10.6 

4.646'" 

69.77 

122 

4  ^^JM 

15.991  *^ 

50.94"* 

21.138  *** 

37.90  ** 

60.04  ^ 

27.84  "* 

20.6 

4.790^ 

70.84 

107 

16.235  "* 

52.01  *^ 

21.505**^ 

39.67  *" 

60.68  ** 

29.86  *** 

30.6 

5.005^ 

71.72 

88 

16.451  *" 

52.89  ^ 

21.810  *^ 

41.92*** 

61.19  ** 

32.34*** 

186 

70 

186 

70 

237 

302 

39 

283 

Apr. 

9.6 

5.190 

72.42 

K9 

16.637 

53.59 

22.047  ,„ 

44.54 

61.58  ,^ 

35.17 

19.5 

5.347  "^ 

72.95 

63 
37 
24 
12 

16.793  "• 

54.13  " 

22.214  'I 

47.42*** 

25 

61.83 

38.24  **^ 

29.5 

5.473  *^ 

73.32 

16.919  "* 

54.51   *® 

22.310 
22.336  — 

50.48*** 

61.92  - 

41.43*** 

May 

9.5 

5.570  ^ 

73.56 

17.017   * 

54.74   ^ 

53.57  *** 

61.89    * 

44.63  *** 

19.5 

5.638  ^ 

73.68 

17.084  •^ 

54.85   " 

22.293  ** 

56.59*** 

61.72  " 

47.71  *** 

38 

1 

40 

1 

106 

287 

30 

289 

29.4 

5.676 
5.685  — 

1 A 

73.67 

17.124   ,_ 

54.86 

22.188 

59.46 

61.42 

50.60 

June 

8.4 

73.58 

9 

10 

17.134  — 

54.77    ® 

22.024  ^^ 

62.06*** 

60.99  ** 

53.19  *** 

18.4 

5.669   ** 

AA 

73.40 

18 

17.116   " 

54.59   " 

21.807  "^ 

64.35** 

60.47  ** 

55.42**^ 

28.3 

5.623  *^ 

73.16 

24 

17.072  ** 

54.33  * 

21.543  "* 

66.26  *" 

59.86  ** 

57.22  *** 

July 

8.3 

5.554  ^ 

72.82 

34 

17.001  ^^ 

54.01   *^ 

21.239*^ 

67.73  "^ 

59.18  ** 

53.65  *** 

03 

80 

92 

39 

335 

100 

74 

83 

18.3 

5.461 

72.43 

J    M 

16.909 

53.62 

20.904 

68.73 

58.44 

59.38   „ 

28.3 

5.348  *" 

71.99 

44 

16.796  "^ 

53.18  ** 

20.545*** 

69.23  — 

57.67  " 

30 

69.68  — 

Aug. 

7.2 

5.221  *^ 

71.48 

61 

16.669  *^ 

52.68  ^ 

20.171  *^* 

69.22     * 

56.87  ** 

59.45   ** 

17.2 

5.085  ^^ 

70.95 

63 

16.532  **' 

52.15  ^ 

19.792  *^ 

68.70  ** 

56.07  ** 

68.69   ^* 

27.2 

4.946*^ 

70.41 

64 

16.394  *^ 

51.60  ** 

19.418  *^* 

67.68  '** 

65.29  ^* 

57.41  *» 

133 

67 

134 

55 

358 

161 

75 

J77 

Sept 

.   6.2 

4.813  „, 
4.694 

69.84 

16.260  „^ 

51.05 

19.060 

66.17 

54.54         55.64 

16.1 

69.33 

61 

16.142  ^^ 

50.52   ^ 

18.728  **^ 

64.20  **^ 

53.84^ 

63.41  "» 

26.1 

4.698 

68.87 

46 

16.044   ^ 

50.05  *^ 

18.436  *** 

61.79  *** 

53.22  ** 

50.76*" 

Oct. 

6.1 

4.533   jg 

68.50 

37 

15.979 

49.68  *^ 

18.193  ^ 

59.01  *^* 

52.69  ** 

47.73  *» 

16.0 

4.506  — 

68.27 

23 

15.952  — 

49.45   ^ 

18.012  *** 

55.88  *** 

52.28  ** 

44.41 '^ 

18 

6 

17 

6 

113 

342 

80 

359 

26.0 

4.523 

68.21 

15.969 

49.39 

17.899   „ 

52.46 

51.98 

40.82 

Nov. 

5.0 

4.590   *^ 

4  V  o 

68.35 

14 

16.037   ^ 

49.53   ** 

35 

17.864  — 

48.85  *** 

51.82 

37.07  *^* 

15.0 

4.708  "* 

1 T1 

68.72 

37 

16.156  ^*® 

49.89   ** 

17.912   *® 

45.12  *^ 

61.80  - 

33.24*®* 

24.9 

4.879  "* 

69.33 

61 

16.325  ^^^ 

50.60  ** 

18.045^ 

41.35*" 

61.94  ** 

29.43  *** 

Dec. 

4.9 

5.096  *" 

70.19 

86 

16.543  ^** 

51.35  ** 

18.260  "* 

37.65  *^ 

52.23  ** 

25.73  *™ 

aoo 

107 

260 

109 

295 

350 

44 

346 

14.9 

5.356 

71.26 

M   ^1^^ 

16.803 

52.44 

18.555 

34.15 

52.67 

22.27 

24.9 

5.660^ 

72.55 

129 

17.098  ^ 

53.71  '^ 

18.920*** 

30.92  **^ 

63.24  *^ 

19.15*** 

34.8 

5.972  *" 

74.00 

145 

17.418  '* 

55.15  ^** 

19.345  *^ 

28.09*** 

53.92  ** 

16.45  *^* 

Mean  Place 

2.248         54.95 

13.694         36.13 

18.404         65.92 

56.263        55.53 

Sec  d,  Tan  d 

1.039        -0.28(1 

1 

1.039        -0.281 

1.978        +1.707 

3.741       +3.605 

D^a,  D»a 

+0.07          -0.01 

+0.07          -0.01 

+0.03          +0.08 

0.00         +0.18 

D^  d,  D«  d 

-0.3            -0.7 

-0.3            -0.7 

-0.3            -0.7 

-0.3          -0.7 

79790^ 

—1916 ^2 

» 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Time. 


Jan. 


Feb. 


Mar. 


0.8 
10.8 
20.8 
30.8 

9.7 

19.7 
29.7 
10.7 
20.6 
30.6 


Apr. 


9.6 

19.6 

29.5 

May     9.5 

19.5 

29.4 

June    8.4 

18.4 

28.4 

July    8.3 

18.3 
28.3 
Aug.  7.2 
17.2 
27.2 

Sept.  6.2 
16.1 
26.1 

Oct.  6.1 
16.1 

26.0 

Nov.    6.0 

15.0 

24.9 

Dec.    4.9 

14.9 
24.9 
34.8 


S^  Libm. 

Mag.  5.6 


RiKht 
Asoeo^ioii. 


h      m 
14    52 


8 

12.473 
12.799 
13.134 
13.470 
13.799 

14.114 
14.409 
14.679 
14.923 
15.138 

15.325 
15.483 
15.612 
15.712 
16.784 


326 
335 
330 
329 
315 


295 
270 
244 
215 
187 

158 

129 

100 

72 

43 


15.827 
15.841  — 
15.828   *^ 


Mean  Place 
Sec  a,  Tan  d 


D^  a,  D»  a 
D^  a,  Di.  d 


15.788 
15.722 

15.632 
15.523 
15.398 
15.264 
15.127 

14.993 

14.871 

14.773 

14.703  3^ 

14.669  — 
11 

14.680 

14.739 

14.848 

15.008 

15.216 

15.465 
15.749 
16.061 


40 
60 
90 

109 
125 
134 
137 
134 

122 
98 
70 


59 
109 
160 
208 
249 

284 
312 


12.430 

1.019 


DediDA- 
tkm. 


-11    4 


It 


22.57 
24.21 
25.90 
27.56 
29.12 

30.54 
31.80 
32.87 
33.72 
34.35 

34.79 
35.04 


164 
169 
166 
156 
142 

126 

107 

85 

63 

44 

25 

8 


35.12  — 
35.06     * 


34.89 

34.62 
34.29 
33.90 
33.46 
33.00 

32.61 
32.01 
31.51 
31.02 
30.54 

30.11 
29.76 
29.49   ^^ 
29.35  — 
29.37     ^ 

20 

29.67 
29.98 
30.62 
31.48 
32.57 


17 
27 

83 
89 
44 

46 
49 

50 
50 
49 
48 
43 

35 
27 


33.87 
35.32 
36.91 


41 

64 

86 

109 

130 

145 
159 


16.88 
-0.196 


+0.07 
-0.3 


-0.01 
-0.7 


PiAZZi821. 

Mag.  5.8 


Right 
AjcenstoD. 


h      m 
14    52 


8 

15.305 
15.617 
15.942 
16.271 
16.595 

16.904 
17.194 
17.459 
17.697 
17.904 

18.080 
18.225 
18.338 
18.420 
18.473 

18.495 
18.490 
18.456 
18.396 
18.312 

18.206 
18.082 
17.944 
17.797 
17.648 

17.603 
17.370 
17.259 
17.176 
17.127 

17.121 
17.162 
17.253 
17.396 
17.583 

17.816 
18.085 
18.382 


312 
325 
329 
324 
309 

290 
265 
238 
207 
176 


145 

113 

82 

53 

22 

5 

34 

60 

84 

106 

124 
138 
147 
149 
145 

133 

111 

84 

48 
6 

41 

91 

142 

188 

233 

269 
297 


DecUna- 
tlan. 


+14  46 


rr 


53.25 
50.93 
48.86 
47.08 
45.64 

44.62 
44.02 
43.84 
44.06 
44.67 

45.58 
46.78 
48.16 
49.68 
51.28 

62.88 
54.44 
55.90 
57.23 
58.37 

59.33 
60.06 
60.56 


232 
207 
178 
144 
102 


60 
18 
22 
61 
91 

120 
138 
152 
160 
160 

156 
146 
133 
114 
96 

73 
50 


24 

60.80  — 

60.79     ^ 
29 

60.50 

59.93 

59.08 

57.96 

56.66 


54.87 
52.95 
50.79 
48.47 
46.03 

43.52 
41.03 
38.64 


57 

85 

112 

141 

168 

192 
216 
232 
244 
251 

249 
289 


15.264 

1.034 


66.49 
+0.264 


+0.06 
-0.3 


+0.01 
-0.7 


Mag.  2.8 


Right 
Asoonslon. 


h      m 
14    53 


8 

1.030 
1.446 
1.876 
2.308 
2.732 

3.138 
3.520 
3.872 
4.191 
4.476 

4.723 
4.931 
5.101 
5.231 
5.323 


416 
430 
432 
424 
406 


382 

352 
319 
285 
247 

208 

170 

130 

92 

50 


6.373  ^^ 
5.383  — 
5.353  ^ 


5.285 
5.182 

5.047 
4.884 
4.702 
4.607 
4.309 

4.119 

3.948 

3.807 

3.707 

3.660  — 
9 

3.669 

3.743 

3.885 

4.091 

4.359 


68 
103 
135 

163 
182 
195 
198 
190 

171 
141 
100 


4.680 
5.047 
6.446 


74 
142 
206 
268 
321 

867 
399 


DeoUna- 
tion. 


-42  47 


r> 


44.52 
45.09 
45.98 
47.17 
48.62 

50.28 
52.09 
54.01 
55.99 
58.01 

60.01 
61.97 
63.86 
65.65 
67.31 

68.83 
70.17 
71.29 
72.19 
72.82 

73.17     y 

73.24  — 

73.01   ^ 

72.49  " 

71.68  " 
106 

70.60 


57 

89 

119 

145 

166 


181 
192 
196 
202 
200 


196 
189 
179 
166 
152 


134 

112 

90 

03 

85 


128 
146 
157 
161 
158 


69.32 

67.86 
66.29 
64.68 

63.10 
61.62 
60.32 
59.28 
58.54 

58.12 
58.08  — 
68.40  ^ 


148 

130 

104 

74 

42 


1.265 
1.363 


47.39 
-0.926 


+0.08 
-0.3 


-0.04 
-0.7 


Var.  A.MZ 


Right 
AbobosIoo. 


h   m 
14  56 


8 

28.924 
29.243 
29.574 
29.907 
30.233 

30.546 
30.840 
31.110 
31.354 
31.571 

31.760 
31.919 
32.051 
32.153 
32.226 


-319 
331 
333 
326 
313 


294 

270 
244 
217 
189 

150 

132 

102 

73 

45 


32.271  j^ 
32.288  — 
32.276  " 


32.239 
32.174 

32.084 
31.977 
31.853 
31.718 
31.580 

31.446 

31.322 

31.220 

31.146  3^ 

31.108  — 
5 

31.113 

31.168 

31.269 

31.422 

31.623 

31.865 
32.145 
32.449 


37 
05 
90 

107 
124 
135 
138 
134 

124 

102 

74 


55 
101 
153 
201 
242 

280 
9(M 


-S': 


17il ,, 
WW' 

22.43 1: 

23.*** 

I* 

25.36 

2«.M^ 
27.49* 
28.21^ 
28.«9t 

28.96  . 
29.03- 

28.^^ 
28.6J' 
28.34^ 

27.^9 
27,41  • 
26.ST 
26.31 
25.T5  . 


25.20 
2466 
24J5 
23.67 
23.26 


% 

I 


22.92 
22.66 

22.52 
22.53 

22.ni  ;i 

23.o: ,. 

23.64  ^ 
24.45  ' 


25-4S 


)3 


28.14 
29.72 
31.38 


:> 
m 


28.892 
1.010 


10.73 
-0.144 


+0.06 
-0.3 


-0.01 
-0.7 
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Washington 
Mean  Time. 


Jan. 


Feb. 


0.8 
10.8 
20.8 
30.8 

9.7 


19.7 
29.7 
Mar.  10.7 
20.6 
30.6 

Apr.  9.6 
19.5 
29.6 

May  9.5 
19.5 

29.4 

June    8.4 

18.4 

28.4 

July    8.3 

18.3 
28.3 
Aug.  7.2 
17.2 
27.2 

Sept.  6.2 
16.1 
26.1 

Oct.  6.1 
16.1 

26.0 

Not.    5.0 

16.0 

24.9 

Dec.    4.9 

14.9 
24.9 
34.8 


fiBofSHB. 
Mag.  3.6 


Right 
Asoensioa. 


h      m 
14    58 


346 
307 
377 
370 
865 


343 
314 
381 
340 
190 


155 

113 

60 


8 

46.702 
47.047 
47.414 
47.791 
48.167 

48.532 
48.875 
49.189 
49.470 
49.710 

49.909 
60.064 
60.176 
50.245 
60.271  — 

14 

60.257 
50.205 
50.116 
49.994 
49.841 

49.665 
49.467 
49.252 
49.030 
48.806 

48.589 
48.387 
48.209 
48.064 
47.961 

47.908 
47.910 
47.971 
48.091 
48.271 

48.508 
48.790 
49.114 


53 

89 
133 
153 
176 

196 
315 
333 
334 
317 

303 
178 
145 
103 
M> 

3 

61 

130 

180 

337 

383 
384 


Dedina- 
tion. 


+40  42 


// 


57.28 
54.62 
52.39 
60.67 
49.51 

48.95 
49.00 
49.62 
50.78 
52.42 

54.45 
56.79 
59.34 
61.99 
64.65 

67.23 
69.66 
71.85 
73.76 
75.33 

76.52 
77.30 
77.65 
77.57 
77.05 

76.11 
74.72 
72.93 
70.76 
68.23 

65.41 
62.32 
59.06 
55.69 
52.29 

48.96 
45.83 
42.96 


366 

333 

173 

116 

56 


5 

63 
116 
164 
308 

334 
355 
365 
366 

358 

343 
319 
191 
157 
119 

78 
35 

8 
58 
94 

139 
179 
317 
853 
383 


309 
836 
337 
340 
338 

813 
887 


y  Scoipii. 

Mag.  3.4 


Right 
Asoonslon. 


h     m 
14    59 


t 

8.952 

9.800 

9.659 

10.021 

10.375 

10.716 
11.038 
11.334 
11.603 
11.844 

12.055 
12.236 
12.385 
12.503 
12.590 


348 
359 
363 
354 
341 


333 
396 
309 
341 
3U 


181 

149 

118 

87 

55 

12.645  ^ 
12.668  — 
12.659    ® 

38 
69 
95 


12.621 
12.552 

12.457 
12.338 
12.202 
12.054 
11.902 

11.753 
11.617 
11.505 
11.424 


no 

136 
148 
153 
149 

136 
113 

81 


11.384  — 

6 


11.390 
11.449 
11.562 
11.730 
11.950 


12.215 
12.519 
12.850 


50 
113 
168 
330 
365 

304 
831 


Declina- 
tion. 


-24  57 


// 


10.78 
11.93 
13.25 
14.68 
16.18 

17.71 
19.21 
20.65 
22.00 
23.25 

24.37 
25.37 
26.25 
27.00 
27.64 

28.16 

28.56 

28.82 

28.97 

28.99  — 
13 

28.87 

28.60 

28.21 

27.70 

27.08 


115 
133 
143 
150 
153 


150 
144 

135 
185 
113 


100 
88 

75 
64 
53 

40 
36 
15 


20.34 

25.56 
24.75 
23.95 
23.23 

22.62 
22.16 
21.93 
21.91  — 
22.16  ^ 

50 

22.66 
23.43 
24.43 


37 
89 
51 
63 

74 

78 
81 
80 
73 
61 

46 
23 


77 
100 


^  Bo<fttt. 
Mag.  4.7 


Right 
Ascension. 


h     m 
15     0 


1 

50.683 
51.000 
51.334 
61.675 
52.014 

52.342 
52.649 
62.933 
53.187 
53.408 

53.595 
53.747 
53.864 
53.946 
53.994 

54.008 
53.989 
53.9^ 
53.862 
63.756 

63.628 
53.479 
53.314 
63.141 
52.964 

52.792 
62.632 
62.492 
52.381 
62.307 

52.278 
52.297 
62.368 
52.493 
52.669 

52.894 
53.160 
53.469 


317 
334 
341 
339 
338 


307 
384 
354 
331 
187 

153 

117 

83 

48 

14 

19 

49 

78 

106 

138 

149 
165 
173 
177 
173 

160 
140 
111 

74 
30 

19 

71 

135 

176 

825 

866 
899 


Dedhia- 
tion. 


+27  15 


// 


71.99 
69.45 
67.24 
65.44 
64.10 


354 
331 
180 
184 
83 


63.27 
62.96  — 
63.16  ^ 
63.86  ^ 
64.98  "^ 

150 

66.48 
68.27 
70.28 
72.43 
74.62 

76.78 
78.84 
80.75 
82.43 
83.88 

85.02 
85.84 
86.83   j^ 
86.47  — 
86.24  ® 

59 

85.66 


179 
301 
215 
319 
316 

306 
191 
168 
145 
114 


83 
49 


84.71 

83.41 
81.76 
79.80 

77.53 
75.00 
72.27 
69.38 
66.42 

63.45 
60.68 
57.90 


94 
ISO 
165 
196 
227 

253 
273 
289 
296 

297 

287 
268 


CBoVtis. 

Mag.  5.0 


Right 
Afloeiulon. 


h  m 
15  3 


f 

36.609 
36.92a 
37.263 
37.592 
37.928 

38.251 
38.558 
38.841 
39.094 
39.316 

39.606 
39.660 
39.782 
39.868 
39.921 

39.942 
39.931 
39.888 
39.817 
39.721 

39.698 
39.456 
39.298 
39.129 
38.957 

38.788 
38.631 
38.494 
38.386 
38.314 

38.285 
38.303 
38.374 
38.499 
38.674 

38.896 
39.159 
39.455 


314 
330 
339 
336 
323 

307 
283 
253 
222 
100 


154 

122 

86 

53 

21 

11 
43 
71 
96 
123 

142 

158 
109 
172 
169 

157 

137 

106 

72 

29 

18 

71 

125 

175 

222 

263 
296 


Declina- 
tion. 


+25  11 


ff 


28.43 
25.91 
23.69 
21.87 
20.50 


252 
222 
182 
137 
89 


19.61  33 
19.23  — 
19.35  ** 
19.95  ~ 
20.97  '~ 

141 

22.38 

169 

190 

207 

211 

309 

200 
186 
166 
142 
113 


24.07 
25.97 
28.04 
30.15 

32.24 
34.24 
36.10 
37.76 
39.18 


85 
50 


40.31 
41.16 

41.66  j^ 
41.85  — 

41.67  ** 
50 


41.17 
40.30 
39.09 
37.54 
35.68 

33.52 
31.10 
28.45 
25.65 
22.76 

19.87 
17.04 
14.39 


87 
121 
155 
186 
216 

242 
265 
280 
289 
289 

283 
865 


Mean  Place 
Sec  ^,  Tan  a 


46.922 
1.319 


76.74 
+0.861 


9.007 
1.103 


8.92 
•0.465 


50.764 
1.125 


88.36 
+0.516 


36.691 
1.105 


44.23 
+0.470 


D^  a,  Dm  a 
I>«a,  D«»a 


+0.05 
-0.3 


+0.04 
-0.7 


+0.07 
-0.3 


0.02 
-0.7 


+0.05 
-0.3 


+0.02 
-0.7 


+0.05 
-0.3 


+0.02 
-0.7 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washincton 
MeoaaThn*. 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.    9.7 

19.7 
29.7 
Mar.  10.7 
20.6 
30.6 

Apr.  9.6 
19.6 
29.5 

May  9.5 
19.5 

29.4 

June    8.4 

18.4 

28.4 

July    8.3 

18.3 
28.3 
Aug.  7.3 
17.2 
27.2 

Sept.  6.2 
16.1 
26.1 

Oct.  6.1 
16.1 

26.0 

Nov.    6.0 

15.0 

25.0 

Dec.    4.9 

14.9 
24.9 
34.8 


Mean  Place 
Sec  d,  Tan  d 


D^a,  Dm  a 


6  BoVttt. 

Mag.  3.5 


Aaoenakm. 


h      m 
15     12 


s 

6.764 
7.084 
7.425 
7.778 
8.129 

8.473 
8.800 
9.102 
9.375 
9.615 

9.819 

9.985 
10.113 
10.204 
10.256 

10.271 
10.250 
10.195 
10.108 
9.990 

9.847 
9.680 
9.497 
9.302 
9.103 

8.906 
8.720 
8.556 
8.419 
8.321 

8.268     3 

8.265  — 

8.318   " 

8.426  ^^ 

8.690  ^^ 
215 

8.805 

260 
206 


820 
341 
363 
361 
344 

327 
302 
273 
240 
204 


IM 

128 

01 

62 

16 

21 

66 

87 

118 

143 

167 
183 
106 
100 
107 

186 

164 

137 

08 

63 


9.065 
9.363 


Dedina- 

tiOD. 


+33  37 


ff 


21.60 
18.93 
16.63 
14.77 
13.43 

12.63 
12.40 
12.73 
13.58 
14.91 

16.64 
18.70 
20.97 
23.39 

25.87 

28.30 
30.63 
32.77 
34.68 
36.29 

37.58 
38.51 
39.05 
39.20 
38.95 

38.29 
37.23 
35.79 
33.96 
31.79 

29.30 
26.55 
23.57 
20.44 
17.25 

14.08 

11.04 

8.20 


267 
230 
186 
134 

80 

23 

33 

86 

133 

173 

206 
227 
242 
248 
243 


233 
214 
101 
161 
120 


03 
64 
15 

26 
66 

106 
144 
183 
217 
240 

276 
206 
313 
310 
317 

304 
284 


6.987 
1.201 


39.12 
+0.665 


+0.05 
-0.3 


+0.03 
-0.7 


fijAhtm, 
Mag.  2.7 


Right 
Asoension. 


h 
15 


m 
12 


8 

29.027 
29.340 
2^.667 
29.999 
30.327 

30.645 
30.945 
31.225 
31.481 
31.712 

31.914 
32.089 
32.237 
32.355 
32.445 

32.504 
32.5a4 
32.536 
32.508 
32.452 

32.370 
32.266 
32.143 
32.008 
31.865 

31.724 
31.592 
31.479 
31.393 
31.341 

31.331 
31.369 
31.456 
31.595 
31.781 

32.012 
32.280 
32.576 


313 
327 
832 
828 
318 

300 
280 
266 
231 
202 


176 

148 

118 

00 

60 

30 
2 

28 
66 
82 

104 
123 
136 
143 
141 

132 

113 

86 

62 

10 

38 

87 

130 

186 

231 

268 
206 


Declina- 
tion. 


-94 


// 


31.77 
33.39 
35.03 
36.62 
38.11 


162 
164 
160 
140 
134 


39.45 
40.59 
41.52 
42.22 
42.70 

42.96 
43.03 
42.94 
42.70 
42.36 

41.94 
41.47 
40.95 
40.42 
39.88 

39.35 
38.83 
38.33 
37.87 
37.45 

37.10 
36.83 
36.66 
36.61  — 
36.72   ^^ 

20 

37.01 
37.50 
38.21 
39.13 
40.26 

41.57 
43.04 
44.60 


114 
03 
70 
48 
26 

7 

0 
24 
34 
42 

47 
62 
63 
64 
63 

62 
60 
46 
42 
36 

27 
17 


40 

71 

02 

113 

131 

147 
166 


29.068 

1.013 


25.32 
-0.160 


+0.06 
-0.3 


-0.01 
-0.7 


yVnmUiJuaiM. 

Mag.  3.1 


Right 
Ascension. 


h      m 
15    20 


8 

48.93 
49.53 
60.22 
50.96 
51.73 

52.49 
53.23 
53.92 
54.54 
55.06 

55.49 
55.80 
55.98 
66.05 
56.00 

65.84 
65.56 
56.17 
54.71 
54.17 

63.66 
52.91 
62.22 
61.51 
60.80 

60.11 
49.45 
48.85 
48.32 
47.87 

47.52 
47.30 
47.20 
47.23 
47.41 

47.71 
48.14 
48.67 


60 
60 
74 

77 
76 

74 
60 
62 
62 
43 

31 
18 

7 

6 
16 

28 
30 
46 
64 
61 

66 
60 
71 
71 
60 

66 
60 
63 
46 
36 

22 
10 

3 
18 
30 

43 
63 


Ded  Ina^ 
tkm. 


+72  7 


tf 


35.68 
32.96 
30.77 
29.18 
28.26 

28.01 
28.46 
29.55 
31.24 
33.45 

36.09 
39.04 
42.19 
45.43 
48.65 

51.72 
64.59 
57.15 
59.33 
61.08 


272 

210 

160 

02 

26 

46 
100 
160 
221 
264 

206 
316 
324 
322 
307 

287 
266 
218 
176 
128 


62.36   ^ 

63.14   ^ 

63.40  — 

63.13  " 

62.33  ^ 
130 

61.03 

180 
236 
267 
306 
336 

360 
374 
880 
377 
360 

336 
208 


69.23 
56.97 
54.30 
61.25 

47.90 
44.31 
40.57 
36.77 
33.00 

29.40 
26.04 
23.06 


51.174 
3.258 


58.30 
+3^01 


0.00 
-0.3 


+0.13 
-0.8 


ytiBoatispr. 

Mag.  4.6 


Right 
Ascension. 


h   m 
16  21 


8 

18.682 
19.002 
19.348 
19.707 
20.069 

20.425 
20.766 
21.083 
21.372 
21.626 

21.843 
22.021 
22.160 
22.268 
22.314 

22.331 
22.309 
22.260 
22.156 
22.028 

21.872 
21.692 
21.492 
21.278 
21.069 

20.842 
20.636 
20.449 
20.291 
20.171 

20.097 
20.075 
20.109 
20.204 
20.365 

20.561 
20.816 
21.112 


320 
346 
360 
362 
356 


341 
317 
280 
254 
217 


178 

130 

06 

66 

17 

22 

60 

04 

128 

166 

180 
200 
214 
210 
217 

206 
187 
168 
120 
74 

22 

34 

05 

161 

206 

265 
206 


DecUn*: 
tion. 


+37  39 


// 


68.19 
66.43 
53.06 
61.16 
49.80 


276 
287 
100 
136 


80 


49.00 
48.80  - 
49.17 
60.11 
51.54 


20 

37 

04 

143 

186 


53.40 
55.59 
68.03 
60.63 
63.28 

65.88 
68.38 
70.69 
72.75 
74.60 

76.91 
75.93 
77.56 
77.75 
77.52 

76.86 
75.78 
74.28 
72.40 
70.14 

67.55 
64.69 
61.59 
68.35 
66.04 

51.76 
48.60 
45.67 


210 
244 
260 
266 
280 


260 
231 
206 
176 
141 


102 
62 
20 

23 
66 

108 
160 
188 
226 
260 

286 
310 
324 
331 
328 

316 
208 


19.029 
1.263 


76.22 
+0.772 


+0.05 
-0.3 


+0.03 
-0.8 
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APPARENT  PLACES  OF  STABS,  1916. 


FOR  THE  UPFER  TRANSIT  AT  WASHINGTON. 


Jan.  0,9 
10^ 

Feb-    »8 

19.7 
29-7 
Mar.  10  7 
20.6 
30.6 

Apr.  96 
19.6 
29.5 

May     9.5 

19.5 

29.5 

Jane    8.4 

18.4 

28.4 

July    8.3 

18.3 
28.3 
Aug.  7.3 
17.2 
27.2 

Sept.  6.2 
16.2 
26.1 

Oct.  6.1 
16.1 

26.0 

Nov.    5.0 

15.0 

25.0 

Dec.    4.9 

14.9 
24.9 
34.9 


Mag.  5.5 


Aaoeusiaa.  \      don. 


h      m 
15    21 

s 
53.418  ^ 
53.714'" 
54.028 
54.351 
54.675 


+15  42 


f* 


314 


68.51 
66.15 
54.02 
62.17  ^« 


2U 


3U 


60.68 


149 
100 


900 

2n 

2S7 
2tl 
201 


54.990 
55.290 
55.571 
55.828 
56J059 

56.260 

56.432 

56.574  "^ 
110 

80 

49 


172 


56.684 
56.764 


56.813  jy 
56.830  — 
56.816   " 


58.93  ^ 
58.71  — 
58.92  " 
59.53  ^^ 

60.48 

61.73^ 

;  63.20  "' 

!  (W.85  '** 

66.57  '"^ 
1  175 

"68.33 


Mag.  3.5 


Mean  Place 


56.774 
56.703 

56.606 
56.486 
66.347 
56.196 
56.037 

55.878 
55.727 
55.592 
55.483 
55.407 

55.371 
55.380 
55.439 
55.549 
55.709 

55.914 
56.159 
56.438 


42 
71 
V7 

120 
130 
151 
150 
150 

151 
135 

109 
76 
35 

0 

59 

110 

100 

205 

245 
279 


173 
102 
151 
134 
113 


70.06 
71.68 
73.19 
74.53 

75.65 

76.56 

77.20 

77.60   jj 

77.71  — 
18 

77.53 

77.07 

76.31 

75.26 

73.92 


01 

64 
40 


72.30 
70.42 
68.30 
66.00 
.63.56 

61.05 
58.53 
56.10 


46 

76 

105 

134 

162 

188 
212 
230 
244 
261 

253 
243 


RiriU 


h      m 
15    23 


+59  15 


s 

2.625 
3.037 
3.494 
3.981 
4.481 

4.976 
5.456 
5.902 


f 


413 
457 


500 


480 
446 


6.305^1 
6.655^. 


6.944 
7.169 
7.325 
7.411 
7.430 

7.380 
7.269 
7.098 
6.873 
6.599 

6.285 
5.937 
5.565 
5.178 
4.787 

4.401 
4.034 
3.698 
3.404 
3.165 


1 


156 
86 
19 

50 

111 
171 
225 
274 
314 

348 
373 

387 
391 
386 

367 
336 
294 
239 
175 


I 


14^ 

11.43 

9.08 

7.30 

6.15 

5.68 
5.89 
6.73 
8.18 
10.18 

12.61 
15.39 
18.40 
21.54 
24.69 

27.74 
30.62 
33.22 
35.49 
37.36 

38.79 
39.75 


179 
115 


21 

84 

145 

3D0 

343 

278 
301 
314 
315 
305 

288 
200 
227 
187 
143 

96 


Mag.  5.9 


53.543 


8eca,Tanal   1.039 


81.54 
+6.281 


100 

2.890^ 

20 

2.870  — 

2.935  ^ 

3.084  "® 
233 

3.317 

3.625^ 

3.999^* 


40.21^ 
40.16  * 
39.61   " 

106 

38.53 

155 
203 
246 
283 
318 

345 
363 
374 
374 
364 


36.98 

34.95 
32.49 
29.66 

26.48 
23.03 
19.40 
15.66 
11.92 

8.28 
4.87 
1.78 


341 
309 


RvM 


h      m 
15    23 


-16  ^ 


ai« 


315 


• 
30.867 
31  .IK 
31.518 
31.859  *** 
32.198 


32.526 

32.841 
33.136 
33.408 
33.655 

33.875 
34.068 
34.233 
34.369 
34.475 

34.550 


32.59 
33.89 

35.28 
36.69 
38.08 


130 
139 
141 
139 
133 


273 
247 
230 


193 
165 

136 
106' 

75| 

44i 


13 
34.607  — 

34.589   ^ 


3.659 
1.956 


35.64 
+1.681 


34.462 
34.359 
34.235 
34.096 
33.948 

33.800 
33.660 
33.536 
33.440 
33.379 

33.361 
33.391 
33.474 
33.608 
33.792 

34.022 
34.293 
34.594 


49 

78 

103 
124 
139 
148 

148 

140 

124 

96 

61 

18 

30 

83 

134 

184 

230 

271 
301 


39.40 
40.61 
41.68 
42.60 
43.35 

43.94 
44.36 
44.66 
44.84 
44.90 

44.87 

44.78 
44.62 
44.41 
44.14 

43.83 
43.47 
43.07 
42.63 
42.16 

41.69 
41.22 
40.79 
40.43 
40.15 

40.01 
40.05 
40.27 
40.70 
41.35 

42.21 
43.26 
44.46 


121 

107 

93 

75 

59 

43 

30 

18 

6 

3 

9 
16 
81 
37 
31 

36 
40 
44 

47 
47 

47 
43 
36 
38 
14 

4 

33 
43 
65 
86 

105 
130 


/? 


Mag.  3.7 


h      m 
15    24 


30.975 
1.043 


28.01 
-0.295 


s 

21.697 
22.001 
22.327 
22.665 
23.005 

23.340 
23.660 
23.958 
24.231 
24.474 

24.684 
24.860 
25.002 
25.107 
25.176 

25.210 
25.210 
25.174 
25.106 
25.008 

24.882 
24.732 
24.562 
24.379 
24.189 

23.999 
23.818 
23.655 
23.518 
23.417 


304 


340 


273 

aa 

310 


176 

142 

105 

60 

34 

0 

36 

68 

96 

126 

150 
170 
183 
190 
190 

181 
163 
137 
101 
60 


23.367    ^^ 

23.347  — 

23.389   ^ 

23.486  ^ 

23.636  ^^ 
201 

23.837 


24.083 
24.365 


246 
283 


+29  23 


t0 

24.40 
21.74 
19.41 
17.49 
16.04 

15.12 


14.73  — 
14.88  ^ 
15.54   " 

16.68  "* 

154 

18.22 


198 
145 


20.08 
22.20 
24.47 
26.82 

29.17 
31.44 
33.55 
35.46 
37.11 


186 
313 


2U 
191 
165 
136 


38.47  ,^ 
103 

39.50 

40.17   „ 
31 

40.48  — 


40.41 

39.97 
39.13 
37.92 
36.34 
34.43 

32.18 
29.66 
26.91 
23.98 
20.96 

17.92 
14.95 
12.16 


44 


84 
131 
156 
191 


275 


304 


297 
379 


21.949 
1.148 


40.60 
+0.563 


Df  a,  D«  a     1+0.06  +0.01 

D^  ^.  D-  ^     1-0.3  -0.8 


+0.03 
-0.3 


+0.07 
-0.8 


+0.07 
-0.3 


-0.01 
-0.8 


+0.06 
-0.2 


+0.02 
-0.8 


APPARENT  PLACES  OF  STARS,  1916. 


439 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


"Wi 


mahliiffton 
Ban  Tme. 


ViBoMU. 

Mag.  5.2 


Right 
Asoeoskm. 


tion. 


y  Lupl  (mean), 
Mag.  3.0 


Right 
AaoeosJon. 


DecUna- 
tloii. 


^Libm. 
Mag.  4.0 


Right 
Asonsion. 


DeeUna- 
tion. 


otCotonm  Boiealit. 
Mag.  2.3 


Right 
Aaoeoaion. 


DecUna- 
tioa. 


Jan.  0.9 
10.8 
20.8 
S0.8 

Feb.    9.8 

19.7 
29.7 
Mar.  10.7 
20.7 
30.6 

Apr.  9.6 
19.6 
29.5 

May  9.5 
19.5 

29.5 

June    8.4 

18.4 

28.4 

July    8.4 

18.3 
28.3 
Aug.  7.3 
17.2 
27.2 

Sept.  6.2 
16.2 
26.1 

Oct.  6.1 
16.1 

26.1 

Nov.    5.0 

15.0 

25.0 

Dec.    4.9 

14.9 
24.9 
34.9 


h      m 
15    27 


Mean  Place 
Sec  a,  Tan  a 


8 

54.267 
54.5S9 
54.940 
55.308 
55.682 

56.051 
56.406 
56.739 
57.042 
57.311 

57.542 
57.731 
57.878 
57.982 
58.043 

58.060 
58.036 
57.972 
57.870 
57.734 

57.566 
57.372 
57.156 
56.926 
56.689 

56.452 
56.226 
56.020 
55.844 
55.705 


322 
361 
368 

374 
360 

355 
333 
303 
260 
231 


180 

147 

104 

61 

17 

24 

64 

102 

136 

168 

104 
216 
230 
237 
237 

226 
206 
176 
130 
01 


55.614  3^ 
55.576  — 
55.596  ^ 
55.677  " 
55.821  "* 

200 


56.021 
56.272 
56.569 


251 
207 


+41    6 


ff 


49.28 
46.45 
44.02 
42.08 
40.70 


288 
248 
104 
138 
81 


39.89  j^ 
39.70  — 
40.12  " 
41.11  ^ 
42.61  ^" 

104 


44.55 
46.84 
49.40 
52.11 
54.88 

57.62 
60.24 
62.67 
64.83 
66.69 


220 
266 
271 

277 
274 


262 
243 
216 
186 
140 


68.18  ,^ 
69.27   ^^ 
69.94 
70.17  — 
69.95  ^ 

66 

69.29 
111 

164 
106 
232 

267 

318 
334 
341 
338 

325 
301 


68.18 
66.64 
64.69 
62.37 

59.70 
56.74 
53.56 
50.22 
46.81 

43.43 
40.18 
37.17 


54.726 
1.327 


67.70 
+0.873 


h     m 
15    29 


8 

31.886 
32.273 
32.682 
33.099 
33.517 

33.925 
34.317 
34.689 
35.032 
35.346 

35.629 
35.878 


387 
400 
417 
418 
408 

302 
372 
343 
314 
283 

240 
214 


36.268 
36.406 


176 


138 


07 


36.503 
36.558 
36.571  - 
36.543 
36.474 


56 
13 

28 

00 

107 


36.367 
36.228 
36.061 
35.874 
35.677 

85.478 
35.290 
35.125 
34.994 
34.908 

34.876 

34.996 
35.153 
35.374 

35.651 
35.977 
36.342 


130 
167 
187 
107 
100 

188 

165 

131 

86 

32 

28 

02 

157 

221 

277 

336 
365 


-40  53 


ff 


6.61 
6.86 
7.40 
8.22 
9.26 

10.51 
11.90 
13.41 
14.99 
16.62 

18.27 
19.91 


36.092*"    21.52 


23.08 
24.56 

25.95 
27.22 
28.33 
29.29 
30.03 

30.56 
30.83 


25 

64 

82 
104 
126 

130 
161 
168 
168 
166 

164 
161 
156 
148 
130 

127 

111 

06 

74 

63 

27 


30.86-^ 
30.61   ^ 

50 
76 

00 
118 
133 
142 
143 

130 

127 

100 

80 

67 

28 
3 


30.11 

29.35 
28.36 
27.18 
25.86 
24.44 

23.01 
21.62 
20.35 
19.26 
18.40 

17.83 
17.55 
17.58 


h     m 
15    30 


8 

49.373 
49.684 
50.012 
50.348 
60.683 

51.011 
51.325 
51.619 
51.894 
52.143 

52.368 
52.566 
52.735 
52.877 
52.989 

53.070 
53.120 
53.138 
53.124 
53.080 

53.007 
52.908 
52.786 
52.649 
52.501 

52.352 
52.210 
52.084 
51.983 
51.917 

51.392 
51.914 
51.987 
52.113 
52.288 

52.510 
52.771 
53.064 


311 
328 
386 
336 
328 


314 
204 
275 
240 
226 

108 
100 
142 
112 
81 

50 

18 

14 
44 
73 

00 
122 
137 
148 
140 

142 

120 

101 

60 

26 

22 

73 

126 

176 

222 

261 
203 


-14  30 


h 
15 


m 
31 


// 


41.34 
42.67 
44.07 
45.47 
46.84 

48.12 
49.25 
50.24 
51.06 
51.69 

52.16 
52.45 
52.61 
52.64 
52.58 

52.43 
52.21 
51.94 
51.63 
51.29 

50.93 
50.53 
50.12 
49.69 
49.25 

48.82 
48.42 
48.06 
47.79 
47.61 

47.58 
47.71 
48.03 
48.56 
49.30 

50.23 
51.34 
52.58 


138 
140 
140 
137 
128 


113 
00 
82 
63 

47 

20 

16 

3 

6 
16 

22 
27 
31 
34 
36 

40 
41 
43 
44 
43 

40 
36 
27 
18 
3 

13 
32 
63 
74 
96 

111 
124 


8 

7.585 
7.882 
8.202 
8.534 
8.870 

9.201 

9.518 

9.816 

10.090 

10.335 

10.550 
10.733 
10.882 
10.996 
11.075 


297 
330 
332 
336 
331 


317 
298 
274 
245 
215 


183 

149 

114 

79 

45 


11.120   ^^ 

11.130  — 

11.106  ^ 

11.048  ^ 

10.961   ®^ 
116 


10.845 
10.705 
10.543 
10.367 
10.182 

9.997 
9.819 
9.658 
9.522 
9.419 


140 
162 
176 
185 
185 

178 
161 
136 
103 
61 


9.358  j^ 

9.382  ^ 
9.473  ** 
9.619  *** 

104 

9.813 
10.051  ^ 
10.328  ^ 


+26  59 


// 


32.57 
29.94 
27.60 
25.65 
24.16 


263 
234 

196 
149 
100 


23.16  ,, 
22.69  — 
22.73  * 
23.28  " 
24.30  '^ 

142 

25.72 


176 
200 

219 
227 
228 


27.48 
29.48 
31.67 
33.94 

36.22 
38.43 
40.50 
42.39 
44.04 

45.42 

46.48 

47.21 

47.59 

47.61  — 
36 

47.26 
46.53 
45.44 
44.01 
42.22 


221 
207 
180 
166 
138 


106 
73 
38 


40.11 
37.72 
35.08 
32.27 
29.34 

26.38 
23.47 
20.72 


73 
109 
143 
179 
211 

239 
264 
281 
293 
296 

291 
276 


32.242 
1.323 


7.75 
-0.866 


49.503 
1.033 


36.17 
-0.259 


7.852 
1.122 


48.03 
+0.509 


D^  a,  Dm  a 
D^  d,  Dm  d 


+0.04 
-0.2 


+0.04 
-0.8 


+0.08 
-0.2 


-0.04 
-0.8 


+0.07 
-0.2 


-0.01 
-0.8 


+0.05 
-0.2 


+0.02 
-0.8 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washfnffton 
Mean  Time. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 

19.7 
29.7 
Mar.  10.7 
20.7 
30.6 

Apr.  9.6 
19.6 
29.6 

May  9.5 
19.5 

29.5 

June    8.4 

18.4 

28.4 

July    8.4 

18.3 
28.3 
Aug.  7.3 
17.3 
27.2 

Sept.  6.2 
16.2 
26.1 

Oct.  6.1 
16.1 

26.1 

Nov.    5.0 

15.0 

25.0 

Dec.    5.0 

14.9 
24.9 
34.9 


Mean  Place 
Seed,  Tan  a 


/i  Seipentis. 
Mag.  3.6 


Right 
ABoension. 


h      m 
15    45 


13.906 
14.194 
14.503 
14.821 
15.142 

15.458 
15.762 
16.052 
16.323 
16.571 

16.796 
16.995 
17.167 
17.313 
17.429 


288 
309 
318 
331 
316 


304 
390 
271 
248 
225 


199 
172 
146 
116 

87 


17.516  ^ 
17.571  2^ 
17.595  — 
17.588  ^ 
17.549  ^ 

69 


17.480 
17.386 
17.268 
17.133 
16.986 

16.835 
16.688 
16.554 
16.443 
16.363 

16.321 
16.324 
16.375 
16.477 
16.627 

16.824 
17.060 
17.329 


94 

118 
136 
147 
151 

147 

134 

HI 

80 

42 

3 

51 

102 

150 

197 

236 
260 


D«clliia- 
tkm. 


-  3  10 


// 


34.30 
36.02 
37.69 
39.27 
40.69 

41.89 

42.86 

43.54 

43.96   j3 

44.09  — 
12 

43.97 

43.63 

43.11 

42.43 

41.65 


172 
167 
158 
142 
120 


97 
68 
42 


40.81 

39.94 
39.07 
38.22 
37.42 

36.69 
36.03 
35.46 
34.98 
34.61 


34 

52 

68 
78 
84 

87 
87 
85 
80 
73 

66 
57 
48 
37 
24 


34.37  ^^ 
34.25  — 
34.28     * 


34.48 
34.85 

35.41 
36.19 
37.16 
38.35 
39.71 

41.23 
42.87 
44.56 


20 
37 
56 

78 

97 

110 

136 

152 

164 
160 


14.077 
1.002 


26.23 
-0.055 


18  H.  DxaoonU. 

Mag.  5.1 


Riffht 
AflCfOislon. 


h      m 
15    45 


8 

21.40 
21.81 
22.28 
22.79 
23.33 

23.87 
24.40 
24.91 
25.38 
25.79 

26.14 
26.42 
26.62 
26.75 
26.80 

26.78 
26.68 
26.51 
26.27 
25.97 

25.61 
25.22 
24.80 
24.35 
23.89 

23.43 
22.98 
22.56 
22.19 
21.87 

21.62 
21.45 
21.36 
21.37 
21.47 

21.66 
21.95 
22.32 


41 
47 
51 
54 
54 

53 
51 
47 
41 
35 

28 

20 

13 

5 

2 

10 
17 
24 
30 
36 

39 
42 
45 
46 
46 

45 
42 
37 
32 
25 

17 
9 

1 

10 
19 

29 
37 


Declina- 
tion. 


+62  51 


// 


11.45 
8.45 
5.92 
3.94 
2.59 

1.90 
1.90 
2.56 
3.86 
5.72 

8.06 
10.79 
13.81 
16.99 
20.22 

23.40 
26.44 
29.25 
31.74 
33.85 

35.54 
36.77 
37.50 
37.72 
37.42 

36.60 
35.27 
33.46 
31.19 
28.51 

25.46 
22.11 
18.53 
14.81 
11.05 

7.35 
3.84 
0.62 


300 
253 
198 
136 

ao 


0 

66 

130 

186 

234 

273 
302 
318 
323 
318 

304 
281 
219 
211 
169 

123 
73 
22 

30 
82 

133 
181 
227 
268 
305 


335 
358 
372 
376 
370 


351 
322 


22.961 

2.192 


31.84 
-fl.951 


€  Seipestis. 
Mag.  3.8 


Right 
Asamslon. 


h 
15 


m 
46 


t 
37.443 
37.725 
38.029 
38.343 
38.660 

38.974 
39.276 
39.564 
39.833 
40.079 

40.301 
40.498 
40.667 
40.809 
40.920 

41.001 
41.053 
41.072 
41.059 
41.016 

40.944 
40.846 
40.723 
40.585 
40.435 

40.280 
40.129 
39.991 
39.876 
39.790 

39.742 

39.737  — 

39.781  ** 

39.877  ^ 

40.020  "* 
188 

40.208 


282 
304 
314 
317 
314 


302 
288 
200 
246 
222 


197 
IfiO 
142 
111 
81 


52 
19 

13 
43 
72 

98 
123 
138 
150 
155 

151 

138 

115 

86 

48 


40.438 
40.702 


230 
264 


Declina- 
tion. 


-f  4  43 


*f 


201 
100 
172 
149 
118 


86 
52 


37.84 

35.83 
33.93 
32.21 
30.72 

29.54 
28.68 

28.16  ,, 
28.00  — 

28.17  ^^ 

47 

28.64 
29.38 
30.33 
31.45 
32.68 

33.97 
35.26 
36.53 
37.73 
38.83 

39.82 
40.66 
41.33 
41.85 
42.18 

42.31 
42.24 
41.95 
41.45 
40.71 

39.75 
38.53 
37.10 
35.46 
33.65 

31.71 
29.70 
27.68 


74 

95 

112 

123 

120 

129 
127 
120 
110 
99 

84 
67 
52 
33 
13 

7 
29 
50 
74 
96 

122 
143 
164 
181 
194 

201 
302 


37.636 

1.003 


47.80 
+0.083 


C  Vtnm  Mlnoris. 
Mag.  4.3 


Right 
A«C6Qsk>n. 


h       m 
15     46 


s 
57.36 
58.11 
58.99 
59.98 
61.04 

62.12 
63.20 
64.23 
65.18 
66.01 

66.69 
67.22 
67.57 


75 

88 

99 

106 

108 

108 

103 

95 

83 

68 

53 
35 


16 

67.73  — 
67.72      ^ 

21 


67.51 
67.14 
66.62 
65.94 
65.13 

64.22 
63.23 
62.17 
61.06 
59.95 

58.84 
57.77 
56.76 
55.84 
55.03 

54.37 
53.86 
53.53 
53.40 
53.46 

53.74 
54.20 
54.84 


37 
52 
68 
81 
91 

99 
106 
111 
111 
111 

107 

101 

92 

81 

66 

51 
33 
13 

6 
28 

46 
64 


Declina- 
tion. 


+78     2 


// 


51.20 
48.33 
45.97 
44.16 
42.99 

42.50 
42.68 
43.52 
44.99 
47.01 

49.48 
52.31 
55.40 
58.63 
61.88 

65.04 
68.05 
70.79 
73.19 
75.19 

76.75 

77.82 

78.39 

78.43  ~ 

77.95   ** 
99 

76.96 


287 
236 
181 
117 
49 


18 

84 

147 

203 

247 

283 

309 
323 
325 
316 

301 
274 
240 
200 

156 

107 
57 


75.48 
73.52 
71.12 
68.34 

65.20 
61.80 
58.19 
54.48 
50.76 


148 
196 
240 
278 
314 

340 
361 
371 
372 
362 


47.14 
43.73  ^*^ 
40.63 


310 


61.892 
4.830 


72.36 
+4.725 


D^  a,  Dm  a 

D^a,  D«.a 


+0.06 
-0.2 


0.00 
-0.8 


+0.02 
-0.2 


+0.07 
-0.8 


+0.06 
-0.2 


0.00 
-0.8 


-0.04 
-0.2 


+0.17 
-0.8 


APPARENT  PLACES  OF  STARS,  1916, 


443 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washin^on 
Mean  Time. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 

19.8 
29.7 
Mar.  10.7 
20.7 
30.6 

Apr.  9.6 
19.6 
29.6 

May  9.5 
19.5 

29^5 

Jane    8.5 

18.4 

28.4 

July    8.4 

18.3 
28.3 
Aug.  7.3 
17.3 
27.2 

Sept.  6.2 
16.2 
26.2 

Oct.  6.1 
16.1 

26.1 

Nov.    5.0 

15.0 

25.0 

Dec.    5.0 

14.9 
24.9' 
34.9 


f  Goxoa«  Borealis. 
Mag.  4.2 


Right 
Aaoension. 


Mean  Place 
Sec  a,  Tan  a 


h      m 
15    54 


s 

6.128 
6.406 
6.713 
7.035 
7.365 

7.696 
8.018 
8.323 
8.610 
8.871 

9.105 

9.479 
9.617 
9.720 


378 
807 
822 
830 
831 


822 
806 

287 
261 
234 


203 
171 
138 
103 
67 


9.787  3j 
9.818  — 
9.813     * 


9.773 
9.699 

9.593 
9.460 
9.301 
9.124 
8.936 

8.742 
8.562 
8.375 
8.220 
8.097 


40 

74 

100 

133 
159 
177 
188 
194 

190 

m 

15fi 
123 

84 


8.013  ^^ 
7.973  — 
7.985  " 
8.050  ^ 
8.169  "* 

109 

8.338 
8.555  ^" 
8.811  ^ 


Declina- 
tion. 


D^  a,  D*.  a 


6.526 
1.123 


+27     6 


ft 


268 
243 
204 
161 
113 


60 


58.76 
56.08 
53.65 
51.61 
50.00 

48.87 
48.27 
48.21  — 
48.66   ^ 
49.60 

50.97 
52.70 
54.72 
56.93 
59.26 

61.63 
63.95 
66.17 
68.21 
70.03 

71.58 
72.82 
73.75 
74.32   ^ 
74.52  — 

18 

74.34 
73.79 
72.88 
71.59 
69.94 

67.96 
65.68 
63.13 
60.38 
57.50 

54.55 
51,62 
48.82 


94 
137 

173 
302 
221 
233 
237 

232 
232 
204 
182 
155 

124 
93 
57 


55 

91 
129 
165 
198 

228 
255 
275 
288 
295 

293 
280 


73.44 
+0.512 


+0.05 
-0.2 


+0.02 
-0.9 


0  Scoipli. 

Mag.  2.5 


Right 
Ascension . 


h 
15 


m 
55 


s 

21.538 
21.849 
22.181 
22.524 
22.872 

23.216 
23.551 
23.871 
24.172 
24.452 

24.708 
24.939 
25.142 
25.316 
25.461 

25.572 
25.649 
25.692 


811 
332 
843 
848 
844 

835 
320 
801 
280 
356 

331 
303 
174 
146 
111 


77 
43 
6 


25.698  — 
25.669   ^ 

63 


25.606 
25.513 
25.392 
25.250 
25.094 

24.931 
24.772 
24.626 
24.504 
24.415 

24.366 
24.367 
24.420 
24.528 
24.688 

24.897 
25.151 
25.440 


93 
121 

142 
156 
163 


159 

146 

122 

89 

49 


53 
106 
160 
209 

354 
389 


Declina- 
tion. 


-22  23 


»/ 


85 

97 

105 

110 

110 

106 
99 
90 
80 
68 

59 
49 
40 
32 
25 

20 

13 

7 


4.42 
5.27 
6.24 
7.29 
8.39 

9.49 
10.55 
11.54 
12.44 
13.24 

13.92 
14.51 
15.00 
15.40 
15.72 

15.97 
16.17 
16.30 
16.37 
16.38  — 

6 

16.32 
16.19 
15.97 
15.67 
15.30 

14.86 
14.36 
13.82 
13.27 
12.75 

12.90 
11.95 
11.74 
11.70  — 
11.86   ^* 

35 

12.21 
12.75 
13.49 


13 
22 
30 
37 
44 

50 
54 
55 
52 
45 

35 
21 


54 
74 


21.789 

1.081 


0.78 
-0.412 


+0.07 
-0.2 


-0.01 
-0.9 


^Draoonii. 
Mag.  4.1 


Right 
Ascension. 


h     m 
16     0 


17.422 
17.776 
18.186 
18.636 
19.112 

19.598 
20.079 
20.542 
20.973 
21.362 

21.700 
21.979 
22.196 
22.347 
22.430 

22.446 
22.394 
22.279 
22.102 
21.870 

21.590 
21.265 
20.905 
20  520 
20.119 

19.715 
19.320 
18.945 
18.604 
18.309 


854 
410 
450 
476 
480 

481 
463 
431 
889 
83^ 

279 

217 

151 

83 

16 


52 
115 
177 
332 
380 

836 
860 
885 

401 
404 


895 
875 
841 
296 
336 


18.073  ^^ 
17.905 
17.813   ^^ 
17.803  — 
17.879   "* 

161 

18.040 


18.280 
18.593 


240 
813 


Declina- 
tion. 


+58  46 


// 


62.41 
59.31 
56.63 
54.48 
52.98 


310 
368 
215 
156 
90 


52.03 

51.81  — 
52.27  *• 
53.35  *^ 
56.03  *•* 

219 

57.22 


361 
393 
314 
322 
322 


59.83 

62.76 
65.89 
69.11 

72.33 
75.46 
78.36 
81.00 
83.30 

85.20 
86.66 
87.64   ^^ 
88.13  — 
88.09     * 

54 

87.55 


312 
291 
264 
330 
190 


146 
98 


86.50 

84.96 
82.95 
80.51 

77.69 
74.50 
71.06 
67.45 
63.75 

60.07 
56.53 
53.23 


105 
164 
301 
344 
282 

319 
344 
361 
370 
368 

354 
330 


18.856 

1.929 


81.45 
+1.650 


+0.02 
-0.2 


+0.06 
-0.9 


ySsooxpiL 

Mag.  2.9 


Right 
Ascension. 


h 
16 

s 

32.702 
33.004 
33.327 
33.663 
34.004 

34.342 
34.671 
34.987 
35.285 
35.563 

35.817 
36.048 
36.252 
36.428 
36.575 

36.689 
36.769 
36.816 
36.826 
36.801 

36.743 
36.654 
36.537 
36.399 
36.246 

36.086 
35.928 
35.782 
35.659 
35.566 

35.515 


m 
0 


802 
823 
836 

841 
838 

829 
816 
398 
378 
354 


331 
304 
176 
147 
114 


80 

47 
10 

36 

58 

89 
117 
138 
158 
160 

158 

146 

133 

98 

51 

35.509  — 
35.556  *^ 
35.656  ^^ 
35.807  ^" 

303 

36.009 


36.253 
36.532 


344 
379 


Declina- 
tion. 


-19   34 


ft 


39.33 
40.27 
41.31 
42.41 
43.52 

44.60 
45.61 
46.53 
47.33 
47.99 

48.63 
48.95 
49.26 
49.47 
49.61 

49.69 

49.71  — 

49.68     * 
7 

12 

16 


94 
104 
110 
111 
106 

101 
92 
80 
66 
54 

42 
31 
21 
14 

8 


49.61 
49.49 

49.33 
49.12 
48.85 
48.54 
48.18 

47.78 
47.34 
46.89 
46.46 
46.08 

45.78 
45.59 
45.53  — 
45.65   " 


21 
27 
31 
36 
40 

44 
45 

43 
88 
30 

19 


45.97 

46.46 
47.14 
47.98 


32 

49 

68 
84 


32.956 
1.061 


34.99 
-0.356 


+0.07 
-0.2 


-0.01 
-0.9 
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APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan. 


Feb. 


0.9 
10.9 
20.8 
30.8 

9.8 


19.8 
29.7 
Mar.  10.7 
20.7 
30.6 

Apr.  9.6 
19.6 
29.6 

May  9.5 
19.5 

29.5 

June    8.5 

18.4 

28.4 

July    8.4 

18.3 
28.3 
Aug.  7.3 
17.3 
27.2 

Sept.  6.2 
16.2 
26.2 

Oct.  6.1 
16.1 

26.1 

Nov.    5.0 

15.0 

25.0 

Dec,    5.0 

14.9 
24.9 
34.9 


/CHenmlis. 

Mag.  5.3 


Right 
Ascension. 


Mean  Place 
Sec  d,  Tan  d 


h     m 
16     4 


267 
293 
308 
316 
816 

810 
298 
279 
260 
234 

208 
180 
153 
119 

88 


54 


s 
16.589 
16.856 
17.149 
17.457 
17.773 

18.089 
18.399 
18.697 
18.976 
19.236 

19.470 
19.678 
19.858 
20.011 
20.130 

20.218 
20.272 
20.291  — 
20.275   ^® 
20.228 

20.150 
20.040 
19.908 
19.754 
19.586 

19.413 
19.240 
19.078 
18.935 
18.821 

18.745 
18.711 
18.726 
18.790 
18.905 

19.070 
19.277 
19.524 


47 

78 

110 
132 
154 
168 
173 

173 
162 
143 
114 

76 

34 

15 

64 

115 

165 

207 
247 


Declina- 
tion. 


+17  15 


It 


58.80 
56.37 
54.14 
52.19 
50.59 


243 
223 
195 
160 
119 


49.40 
48.65 
48.36 
48.53 
49.12 

50.11 
51.42 
53.01 
54.80 
56.72 

58.69 
60.66 
62.55 
64.32 
65.93 

67.33 
68.50 
69.41 
70.03 
70.38 

70.40 
70.13 
69.55 
68.64 
67.44 

65.93 
64.15 
62.09 
59.84 
57.42 

54.90 
52.36 
49.88 


75 
29 

17 
59 
?9 

131 
159 
179 
192 
197 

197 
189 
177 
161 
140 

117 

91 

62 

35 

2 

27 

58 

91 

120 

151 

178 
206 
225 
242 
252 

264 
248 


D^  a,  D*.  a 


16.932 
1.047 


71.16 
+0.311 


+0.05 
-0.2 


+0.01 
-0.9 


Qroombildge  8880. 

Mag.  5.4 


Right 
Ascension. 


h     m 
16     6 


8 

2.90 
3.33 
3.84 
4.41 
5.02 

5.66 
6.30 
6.91 
7.48 
8.00 

8.45 
8.82 
9.09 
9.28 
9.36 

9.35 
9.24 
9.04 
8.76 
8.40 

7.96 
7.48 
6.94 
6.37 
5.79 

5.19 
4.61 
4.06 
3.55 
3.10 

2.72 
2.44 
2.25 
2.18 
2.22 

2.37 
2.64 
3.01 


43 

51 
57 
61 
64 

64 
61 
57 
52 
45 

37 

27 

19 

8 

1 

11 
20 
28 
36 
44 

48 
54 
57 
58 
00 

58 
55 
51 
45 
38 

28 

19 

7 

4 
15 

27 
37 


5.318 

2.672 


Declina- 
tion. 


+68     1 


tf 


33.16 
30.04 
27.36 
25.22 
23.70 


312 
268 
214 
152 

87 


22.83  jg 
22.65  — 
23.14  ^* 
24.30  "® 
26.03  *^ 

226 

28.29 

268 
298 
321 
328 
329 


30.97 

33.95 
37.16 
40.44 


318 
296 
269 
238 
192 

147 
98 


43.73 
46.91 
49.86 
52.55 
54.88 

56.80 
58.27 
59.25   ^^ 
59.72  — 
59.67     ^ 

58 


59.09 
57.99 
56.41 
54.33 
51.83 

48.93 
45.69 
42.19 
38.54 
34.79 

31.08 
27.51 
24.19 


no 

158 
208 
250 
290 

324 
350 
365 
375 
371 

357 
832 


52.50 
+2.478 


0.00 
-0.2 


+0.08 
-0.9 


^HereiiUs. 

Mag.  4.3 


Right 
Ascension. 


h  m 
16  6 


8 

6.525 
6.819 
7.151 
7.513 
7.891 

8.274 
8.653  ^^ 


294 
832 
362 
878 
883 


Declina- 
tion. 


+46    8 


ft 


59.57 
56.52 
53.83 
51.60 
49.91 


806 
260 
223 
160 
100 


9.019 
9.361 
9.674 

9.953 
10.192 
10.388 
10.539 
10.643 

10.699 


866 
342 
313 
279 


239 
196 
151 
104 
56 

10.707  — 

10.669   ^ 

10.586  ^ 

10.459  ^^ 
167 

10.292 

10.091 

9.861 

9.607 

9.339 

9.064 
8.793 
8.536 
8.303 
8.106 


48.82   ^ 

48.37  — 

48.54   ^^ 

49.32   ^* 

50.68"* 
185 

52.53 


64.82 
67.42 
60.26 


201 
280 
254 
268 
275 

271 
257 
233 
197 
153 


229 
260 
283 

63.21  ^ 
299 


66.20 
69.13 
71.91 
74.46 
76.71 

78.63 
80.14 
81.24 
81.88 


293 
278 
254 
226 
102 


151 

110 

04 


7-»^  101 

7.862  ^^ 
7.811  — 
7.833  ^ 
7.921   ^ 

150 

8.071 

210 

264 


8.281 
8.545 


18 

82.06  — 
30 

81.76 

80.99 

79.76 

78.07 

76.96 


73.46 
70.62 
67.60 
64.17 
60.71 

67.23 
63.82 
60.61 


77 
123 
160 
211 
251 

283 
812 
833 
840 

348 

841 
321 


7.374 
1.418 


76.64 
+1.006 


+0.04 
-0.2 


+0.03 
-0.9 


Mag.  4.8 


Right 
Asceoskm. 


h     m 
16     7 


8 

40.97 
42.08 
43.31 
44.62 
46.98 

47.37 
48.74 
60.07 
61.34 
62.52 

63.60 
64.56 
66.38 
66.05 
56.56 

66.90 
67.06 
57.06 
66.85 
56.49 

56.97 
66.31 
64.53 
63.67 
62.75 

61.81 
50.89 
50.04 
49.30 
48.69 

48.26 
48.02 
48.01 
48.22 
48.66 

49.30 
50.14 
51.16 


Ul 

123 
131 
136 
139 

137 
133 
127 
118 
108 

96 
82 
67 
51 
34 

10 

1 
20 
36 
52 

60 
78 
80 
92 
94 

92 
85 
74 
61 
43 

24 

1 

21 
43 
65 

84 
101 


44.863 
6.011 


DadJBv 

tiop. 


-78  29 

If 

6.38 
» 

3.47^ 

2.70  ^ 
2M- 

2.79 
3.54  ^ 

4.71  ^' 

IS 


6.30 
8.26 


2& 


£3 
2:* 


10.54 

13,07 

15.83 

18.74  " 

21.75" 
m 

24.76 

27.ra*' 

30.57^ 
33.23** 
35.62^ 

37.68  ^^ 
39.34^ 
40.55^ 


41.09 
40.21 
38.81 
36.93 
34.63 

32.03 
29.19 
26.24 
23.26 
20.41 

17.77 
15.40 
13.44 


i« 

2» 


2M 


m 


10.94 
-4.910 


+0.18 
-0.2 


-0.16 
-0.9 


APPARENT  PLACES  OF  STABS,  1916, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


liVashlniton 
MewiTuiie. 


Jan.  0.9 
10.9 
20.8 

ao.8 

Feb.    9.8 


Mar. 


19.8 
29.7 
10.7 
20.7 
30.7 


Apr. 


9.6 

19.6 

29.6 

May    9.5 

19.5 

29.5 

June    8.5 

18.4 

28.4 

July    8.4 

18.4 
28.3 
Aug.  7.3 
17.3 
27.2 

Sept.  6.2 
16.2 
26.2 

Oct.  6.1 
16.1 

26.1 

Nov.    5.1 

15.0 

25.0 

Dec.    5.0 

14.9 
24.9 
34.9 


6  Ophluohi. 

Mag.  3.0 


Rifbt 
Aaoenslon. 


h 
16 


ni 
9 


372 
296 
311 
310 
310 


308 


t 

;6<.253 
5d.525 
'M.820 
Nir.131 
S7.447 

1*7.763 
58.071 
58.369 
58.651 
58.914 

59.157 
59.376 
59.570 
59.739 
59.880 

59.989 

60.066 

60.112 

60.123  — 

60.101   " 
64 

60.047 


282 
263 

243 


219 
194 
100 
141 
100 


77 
40 


DeoUna- 
tkm. 


59.963 
59.852 
59.720 
59.573 

59.418 
59.262 
59.116 
58.990 
58.891 

58.829 
58.809 
58.837 
58.914 
59.041 

59.216 
59.432 
59.683 


84 
111 
132 
147 
155 


150 

140 

120 

90 

02 

20 

28 

77 

127 

175 

210 
251 


-  3  28 


n 


51.71 
53.84 
54.93 
56.44 
57.79 

58.92 
59.83 
60.46 
60.82 
60.91 

60.74 
60.36 
59.78 
59.05 
58.22 

57.33 
56.40 
55.48 
54.59 
53.75 

52.98 
52.31 
51.71 
51.22 
50.83 

50.58 
50.44 
50.44 
50.60 
50.92 

51.43 
52.14 
53.03 
54.13 
55.40 

56.82 
58.35 
59.94 


103 
160 

161 
136 
113 


01 

03 

30 

0 

17 

38 

68 
73 
83 
80 

03 
02 

80 
84 

77 

07 
00 
40 
30 
25 

14 
0 
10 
32 
51 

71 

80 

110 

127 

142 

153 
150 


<T  Oor.  Bor.  009. 
Mag.  5.8 


Rigbt 
Aaowiwlon. 


h      m 
16    11 


t 

31.335 
31.605 
31.907 
32.232 
32.571 

32.913 
33.251 
33.577 
33.884 
34.168 

34.424 
34.649 

34.999 
36.111 

35.189 
35.225 
35.224 
35.180 
35.100 

•ij^i  Vtyft 
34.834 
34.660 
34.462 
34.247 

34.026 
33.809 
33.601 
33.411 
33.253 

33.135 
33.061 
33.041 
33.078 
33.168 

33.315 
33.513 
33.758 


270 
308 
336 
330 
342 


338 


307 
284 


236 
101 
156 
110 
78 

30 

1 
44 

80 
110 

150 
174 
198 
215 
221 

217 
208 
100 
158 
118 

74 
20 

37 

00 

147 

198 
245 


DeoUn*- 
don. 


+34    3 


n 


60.45 
57.57 
54.98 
52.79 
51.05 


260 

210 

174 


01 
3 


120 

49.85 

49.24 

49.22  — 

49.72  ^ 

50.78*** 
168 

52.31 

54.26  *•• 

56.49^ 

58.98*^ 

61.61  ** 
268 

64.29 


66.93 
69.48 
71.82 
73.93 

75.73 
77.21 
78.85 
79.08 
79.38 

79.28 
78.74 
77.81 
76.44 
74.69 

72.56 
70.10 
67.36 
64.40 
61.28 

58.10 
54.96 
51.95 


304 
265 
234 

211 
180 


148 

114 

73 

30 

10 

54 

03 

187 

176 

213 

240 
274 


312 
318 

314 
301 


19  ITruo  Mill  wit. 
Mag.  5.5 


RiRht 
Aaoensloii. 


h      m 
16    13 


7.76 
8.32 
9.03 
9.84 
10.73 

11.67 
12.61 
13.53 
14.40 
16.18 

16.86 
16.41 
16.81 
17.06 
17.16 

17.10 
16.88 
16.53 
16.04 
15.43 

14.70 
13.89 
13.01 
12.07 
11.11 

10.14 
9.18 
8.27 
7.41 
6.65 

6.00 
5.47 
5.10 
4.90 
4.86 

4.99 
5.31 

5.78 


67 
71 
81 
80 
04 

04 
03 

87 
78 
08 

66 

40 
35 
10 

0 

22 
36 
40 

01 
73 

81 
88 

04 

00 
07 

00 
01 
80 
70 
06 

53 

37 

30 

4 

13 

33 

47 


D«eUii»- 
tkm. 


+76    4 


/» 


62.97 
69.87 
57.22 
66.10 
63.68 


810 


212 

162 
80 


62.72  ^^ 
62.63  — 
53.03  ^ 
64.16  ^" 
66.89  ^^ 

234 

68.13 


207 
200 

310 


60.80 
63.79 
66.98 
70.26 

73.64 
76.71 
79.68 
82.36 
84.70 

86.63 

88.12 

89.11   ,, 

89.68  — 

89.54     * 
65 

88.99 


328 


317 
207 
208 
334 
103 


140 
00 


87.92 
86.36 
84.33 
81.86 

79.01 
75.83 
72.38 
68.76 
65.07 

61.39 
57.86 
64.59 


107 
150 
208 
247 
285 

318 
345 
302 
300 
308 

353 
327 


Mag.  4.1 


RiKht 
Aieeosion. 


h      m 
16    13 


32.018 
82.420 
32.868 
33.319 
33.792 

34.267 
34.735 
35.188 
35.620 
36.026 

36.403 
36.745 
37.061 
37.313 
37.530 

87.699 
37.816 
37.880 


402 
438 
401 
473 
475 


408 

453 

432 
400 

3n 


342 
300 
202 
217 
100 

117 
04 
0 


37.889  — 

37.845   ** 
07 

37.748 


37.605 
37.420 
37.201 
36.960 

36.707 
96.457 
36.222 
36.019 
36.858 

35.755 
35.718 
36.753 
35.863 
36.048 

36.902 
36.620 
36.992 


143 
185 
210 
241 
253 


260 
235 
203 
161 
103 

37 

35 
110 
186 
254 


318 
372 


Dedinft- 
tloo. 


-49  67 


tf 


•1:22 
•«.61 


01 


«:32  — 


0.33 
0.66 

1.26 
2.11 
3.17 
4.44 
5.86 

7.41 

9.07 

10.79 

12.57 

14.35 

16.13 
17,85 
19.47 
20.97 
22.29 

23.40 
24.26 
24.83 
25.08 
25.02 

24.62 
23.88 
22.85 
21.54 
20.01 

18.32 
16.55 
14.77 
13.05 
11.48 

10.10 
8.99 
8.17 


1 
33 
00 

86 

100 
127 
143 
156 

100 
173 
178 
178 
178 

173 
103 
150 
132 
111 

80 
57 
26 

0 
40 

74 
103 
131 
153 
100 

in 

178 
172 
167 
138 

111 
82 


Mean  Place 
Sec  dy  Tan  d 


56.514 
1.002 


43.81 
-0.061 


31.942 
1.207 


75.60 
+0.676 


12.164 
4.158 


82.09 
+4.037 


32.721 
1.554 


2.23 
1.190 


+0.06 
-0.2 


0.00 
-0.9 


+0.05 
-0.2 


+0.02 
-0.9 


-0.03 
-0.2 


+0.12 
-0.9 


+0.09 
-0.2 


0.04 
-0.9 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


ashlnfftoii 
eanTime. 


^  UruB  MiAOiis. 
Mag.  5.0 


Right 
Aaoeosioii. 


D6(dlll8r* 

tkm. 


/Apodii. 
Mag.  3.9 


Right 
Aaoenslon. 


DecUna- 
tion. 


o^Heroiills. 
Mag.  4.5 


Right 
Aaoenslon. 


Declina- 
tion. 


^Draoonli. 

Mag.  2.9 


Right 
Ascension. 


Declina- 
tion. 


+61   41 


/» 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 

19.8 
29.7 
Mar.  10.7 
20.7 
30.7 

Apr.  9.6 
19.6 
29.6 

May  9.6 
19.5 

29.5 

June    8.5 

18.4 

28.4 

July    8.4 

18.4 
28.3 
Aug.  7.3 
17.3 
27.3 

Sept.  6.2 
16.2 
26.2 

Oct.  6.1 
16.1 

26.1 

Nov.    5.1 

15.0 

25.0 

Dec.    5.0 

14.9 
24.9 
34.9 


h     m 
16    19 


8 

52.03 
52.57 
53.25 
54.04 
54.91 

55.82 
56.75 
57.67 
58.54 
59.33 

60.01 
60.57 
61.00 
61.27 
61.39 

61.36 
61.17 
60.84 
60.38 
59.79 

59.09 
58.30 
57.43 
56.51 
55.56 

54.59 
53.64 
52.72 
51.86 
51.08 

50.41 

49.87 

49.47 

49.24 

49.18  - 
11 

49.29 

49.57  " 

50.01  ** 


54 
«8 
79 
87 
91 

98 
93 
87 
79 
08 

M 
43 
37 
13 

3 

19 
33 
40 
59 
70 

79 
87 
93 

95 
97 

95 
93 
86 

78 
57 

54 
40 
33 


+75  56 


/# 


39.21 
36.10 
33.40 
31.21 
29.61 

28.67 
28.40 
28.81 
29.87 
81.52 

33.70 
36.32 
39.28 
42.45 
45.74 

49.04 
52.25 
55.27 
58.03 
60.45 

62.47 
64.05 
65.15 
65.75 


811 
370 
319 
100 
94 


37 

41 
100 
105 
318 

303 


317 
330 
330 

331 
303 
370 
343 
303 

158 

110 

00 

9 


65.84  — 

43 

65.41 


64.45 
62.98 
61.05 
58.69 

55.91 
52.79 
49.42 
45.84 
42.16 

38.50 
34.96 
81.65 


96 

147 
193 
330 

178 

313 
337 
858 
308 
360 

354 
331 


h      m 
16    20 


8 

27.44 
28.53 
29.75 
31.06 
32.44 

33.84 
35.25 
36.63 
37.95 
39.20 

40.33 
41.36 
42.25 
43.00 
43.57 

43.97 

44.19 

44.23  — 

44.09    ** 
33 

48 


100 
133 
131 
138 
140 

141 
138 
133 
135 
113 

108 
89 
75 
57 
40 

33 


43.76 

43.28 
42.64 
41.87 
41.01 
40.08 

39.12 
38.17 
37.27 
36.47 
35.81 

35.31 
35.02 
34.93 
35.09 
35.46 

36.05 
36.87 
37.85 


04 

77 
80 
98 
90 

96 
90 
80 
00 

50 

38 
_9 

10 
37 
59 

83 
98 


-78  4? 


/# 


35.14 
33.28 
31.87 
30.95 


180 

141 

93 


30.51  i? 


30.56 
31.08 
32.06 
33.44 
35.21 

87.33 
39.72 
42.35 
45.16 
48.09 

51.06 
54.04 
56.91 
59.62 
62.09 

64.25 
66.04 
67.39 
68.27 
68.63 

68.44 
67.70 
66.44 
64.70 
62.53 

59.98 
57.20 
54.26 
51.27 
48.35 

45.60 
43.13 
41.01 


53 

98 

138 

in 

313 


303 
381 


397 


398 

387 
371 
347 
310 


179 

135 

88 

30 

19 

74 
130 
174 
317 
365 

378 
394 
399 
393 

375 

347 
313 


h   m 
16  21 


355 
380 
300 
310 
311 


309 


s 
31.695 
31.950 
32.230 
82.530 
32.840 

33.151 
33.460 
33.758 
34.044 
34.310 

34.555 

34.777 
34.973 
35.141 
35.279 

35.385 

35.456 

35.494 

35.499  — 

35.468  '^ 
05 

35.403 

35.309 

35.185 

35.041 

34.878 


386 
366 

345 


333 

196 
168 
138 
106 

71 

38 


34.706 
34.534 
34.370 
34.221 
34.099 


94 
134 
144 
103 
173 

173 
104 
149 
133 
87 


34.012   ,, 

40 

33.966  — 

33.967  ^ 
34.017  ~ 
34.117  '~ 

140 

34.266 

194 
331 


34.460 
34.691 


+14  13 


tf 


21.94 
19.62 
17.48 
15.56 
13.96 

12.74 

11.92   33 

11.54  — 

11.60    • 

12.06  ^ 
85 

12.91 


333 
314 
193 
180 
133 


83 


14.10 

15.55 
17.21 
19.01 

20.89 
22.77 
24.61 
26.35 
27.94 

29.35 
30.55 
31.52 
32.22 
32.67 

32.83 
32.70 
32.29 
31.58 
30.58 

29.28 
27.70 
25.88 
23.84 
21.63 

19.29 
16.91 
14.55 


119 
145 
100 
180 
188 

188 
184 
174 
159 
141 


130 
97 
70 
45 
10 

13 
41 

71 
100 
130 

158 
183 
304 
331 
384 


380 


Mean  Place 
Sec  a,  Tan  a 


56.530 
4.118 


57.77 
+3.995 


31.517 
5.110 


38.92 
-5.010 


32.083 
1.031 


33.19 
+0.253 


h 
16 


m 
22 


8 

49.18 
49.52 
49.92 
50.37 
50.87 

51.38 
51.90 
52.41 
52.89 
53.34 

53.73 
54.07 
54.33 
54.52 
54.65 

54.70 
54.67 
54.58 
54.41 
54.17 

53.87 
53.52 
53.13 
52.71 
52.26 

51.80 
51.35 
50.91 
50.50 
50.14 

49.83 

49.61 

49.45 

49.38  - 

49.40    ^ 
11 

49.51 

49.73  " 

50.02  ^ 


34 

40 
45 
50 
51 

53 
51 
48 
45 
39 

34 
30 
19 
13 
5 

3 

9 

17 

34 

30 

35 
39 
43 
45 
40 

45 
44 
41 
30 
31 

33 
16 


57.00 

53.75 
50.90 
48.56 
46.77 


335 
385 
334 
179 
113 


45.65   ^^ 

40 

45.19  — 

46.41   ^ 

46.31   ^ 

47.79  *** 
305 

49.84 


353 
380 
313 
336 
330 


334 
307 
385 
353 
315 


173 
137 

77 


52.36 
55.22 
58.34 
61.60 

64.90 
68.14 
71.21 
74.06 
76.58 

78.73 

80.46 

81.73 

82.50  ^ 

82.76  — 
35 

82.51 

81.73 

80.45 

78.68 

76.44 

73.78 
70.76 
67.44 
63.88 
60.20 

56.50 
52.88 
49.47 


78 
138 

m 

334 
366 


803 
333 
350 

308 
370 

303 
341 


51.082 
2.109 


74.65 
+1.857 


D^  a,  D«*  a 


-0.03 
-0.2 


+0.11 
-0.9 


+0.18 
-0.2 


-0.14 
-0.9 


+0.05 
-0.2 


+0.01 
-0.9 


+0.02 
-0.2 


+0.05 
-0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WttshJnffton 
Mean  Tune. 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 

19.8 
29.7 
Mar.  10.7 
20.7 
30.7 

Apr.  9.6 
19.6 
29.6 

May  9.6 
19.5 

29.5 

Jane    8.5 

18.4 

28.4 

July    8.4 

18.4 
28.3 
Aug.  7.3 
17.3 
27.3 

Sept.  6.2 
16.2 
26.2 

Oct.  6.1 
16.1 

26.1 

Nov.    5.1 

15.0 

25.0 

Dec.    5.0 

15.0 
24.9 
34.9 


Mean  Place 
Sec  a,  Tan  ^ 


Df  a.  Dm  a 


t  SoozpiL 
Mag.  2.9 


Ascension. 


h      m 
16    30 


38.625 
38.922 
39.247 
39.590 
39.945 

40.302 
40.657 
41.001 
41.332 
41.648 

41.942 
42.214 
42.461 
42.679 
42.867 


297 
325 
343 
355 
357 


356 
344 
331 
316 
294 

272 
247 
218 
188 
153 


43.020 
43.137 
43.216 


117 
79 


39 
43.255  — 

43.254     ^ 

41 


43.213 
43.135 
43.022 
42.882 
42.719 

42.545 
42.368 
42.199 
42.047 
41.926 


78 
113 
140 
163 
174 

177 
169 
152 
121 
82 


41.844  „ 

35 

41.809  — 
41.826  " 
41.899  ^ 
42.028  ^^ 

183 

42.211 
42.443  ^^ 
42.716  ^^ 


39.012 
1.133 


DedinA- 
tion. 


-28    2 


ft 


37.22 
37.54 
38.01 
38.60 
39.29 

40.03 
40.79 
41.56 
42.30 
43.00 

43.67 
44.29 
44.87 
45.41 
45.92 

46.39 
46.84 
47.24 
47.61 
47.92 

48.15 
48.30 


48.36- 

48.30   * 

48.13  " 
31 

47.82 


32 
47 
59 


74 


76 

77 
74 
70 
67 


62 
58 
54 

51 

47 

45 

40 
37 
31 
23 

15 

6 


47.40 
46.88 
46.28 
45.63 

44.96 
44.31 
43.73 
43.26 
42.94 

42.77 
42.78 
42.97 


42 
52 
60 
65 
67 


66 
58 
47 
32 
17 


1 

19 


33.99 
-0.533 


+0.07 
-0.2 


-0.01 
-0.9 


CHeroulls. 

Mag.  4.2 


Right 
Ascension. 


h 
16 


m 
31 


8 

22.746 
23.007 
23.309 
23.643 
23.998 

24.364 
24.731 
25.091 
25.435 
25.756 

26.049 
26.308 
26.529 
26.710 
26.847 

26.939 
26.983 
26.983 
26.935 
26.842 

26.707 
26.534 
26.327 
26.094 
25.840 

25.576 
25.310 
25.053 
24.814 
24.606 

24.437 
24.316 
24.250 
24.243  ~ 
24.300  *^ 

118 

24.418 


261 
302 
334 
355 
366 


367 
360 
344 
321 
293 


259 
221 
181 
137 
92 


44 

0 

48 

93 

135 

173 
207 
233 
254 
264 

266 
257 
239 
208 
169 

121 

66 


DecliDA- 
tion. 


+42  36 


pp 


19.14 
16.02 
13.22 
10.83 
8.94 


312 
280 
239 
189 
131 


24.594 
24.824 


176 
230 


7.63  „ 

6.92     g 

6.84  — 

7.38   " 

8.50  "» 
165 

10.15 


12.25 
14.73 
17.47 
20.38 

23.36 
26.33 
29.20 
31.88 
34.33 

36.45 
38.22 
39.58 
40.54 
41.03 

41.06 
40.62 
39.72 
38.36 
36.56 

34.35 

31.77 
28.89 
25.73 
22.42 

19.02 
15.64 
12.41 


210 
248 
274 
291 
298 


297 
287 
268 
245 
212 


177 

136 

96 

49 

3 


44 

90 
136 
180 
221 


258 
288 
316 
331 
340 


338 
323 


23.682 
1.358 


+0.920 


+0.04 
-0.2 


+0.02 
-0.9 


C  Ophluolii. 
Mag.  2.7 


RiRbt 
Ascension. 


h 
16 


m 
32 


s 

31.569 
31.832 
32.121 
32.430 
32.746 

33.066 
33.383 
33.691 
33.988 
34.270 

34.533 
34.777 
34.997 
35.192 
35.358 


263 
289 
309 
316 
320 

317 
306 
297 
282 
263 

244 

220 
195 
166 
138 


35.496  ^^ 

35.600   ^ 

35.669  ,^ 

35.704  — 

35.703     ^ 
37 


35.666 
35.595 
35.494 
35.367 
35.222 


35.064 
34.903 
34.749 
34.610 
34.498 


71 

101 
127 
145 
158 

161 
154 
139 
112 

78 


34.420  3g 

34.384  — 

34.395   " 

34.456   *^ 

34.567  "* 
159 

34.726 


34.930 
35.171 


204 
241 


Declina- 
tion. 


-10  23 


// 


58.69 
59.90 
61.13 
62.32 
63.44 

64.43 
65.25 
65.88 
66.31 
66.52 

66.54 
66.38 
66.06 
65.63 
65.12 

64.55 
63.94 
63.34 
62.74 
62.17 

61.64 
61.14 
60.70 
60.30 
59.94 

59.64 
59.41 
59.25 
59.17 
59.19 

59.33 
59.62 
60.06 
60.67 
61.45 

62.37 
63.42 
64.57 


121 
123 
119 
112 
99 


82 
63 
43 
21 
2 

16 
32 
43 
51 
57 

61 
60 
60 
57 
53 

50 
44 
40 
36 
30 

23 
16 

8 

2 

14 

29 
44 
61 
78 
92 

105 
115 


31.894 
1.017 


52.23 
-0.184 


+0.07 
-0.1 


0.00 
-0.9 


84  Sooxpii. 
Mag.  5.0 


Right 
Ascension. 


h 
16 


m 
36 


8 

42.406 
42.677 
42.975 
43.291 
43.617 

43.948 
44.276 
44.597 
44.905 
45.200 

45.476 
45.731 
45.964 
46.170 
46.349 

46.497 

46.610 

46.689 

46.731 

46.736  -^ 
33 

46.703 


271 
298 
31S 
326 
331 


328 
321 
306 
295 
276 


255 
233 
206 
179 
148 


113 
79 
43 


46.634 
46.534 
46.406 
46.258 

46.097 
45.932 
45.772 
45.628 
45.512 

45.430 
45.390 
45.400 
45.461 
45.574 

45.737 
45.945 
46.192 


69 
100 
128 
148 
161 

165 
160 
144 

116 
82 


40 

10 

61 

113 

163 

208 
247 


Declina- 
tion. 


-17   34 


54.87 
55.69 
56.58 
57.51 
58.42 

59.28 
60.05 
60.70 
61.23 
61.62 

61.87 
62.01 
62.04 
61.98 
61.86 

61.70 
61.50 
61.29 
61.08 
60.86 

60.64 
60.41 
60.17 
59.90 
59.63 

59.34 
59.04 
58.74 
58.46 
58.22 

58.04 
57.94 
57.96 
58.12 
58.44 

58.90 
59.51 
60.25 


82 
89 
93 
91 
86 

77 
65 
53 
39 
25 

14 
3 

6 
12 
16 

20 
21 
21 
22 
22 

23 
24 
27 
27 
29 

30 
30 
28 
24 
18 

10 

2 
16 
32 
46 

61 
74 


42.753 
1.049 


49.68 
-0.317 


+0.07 
-0.1 


-0.01 
-0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^Vashinfi:ton 
Mean  Time. 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 

19.8 
29.8 
Mar.  10.7 
20.7 
30.7 

Apr.  9.7 
19.6 
29.6 

May  9.6 
19.5 

29.5 

June    8.5 

18.5 

28.4 

July    8.4 

18.4 
28.4 
Aug.  7.3 
17.3 
27.3 

Sept,  6.2 
16.2 
26.2 

Oct.  6.2 
16.1 

26.1 

Nov.    5.1 

15.1 

25.0 

Dec.    5.0 

15.0 
24.9 
34.9 


€  ScOXpll. 

Mag.  2.4 


Right 
Ascension. 


h 
16 


m 
44 


8 

42.672 
42.972 
43.304 
43.660 
44.028 

44.403 
44.777 
45.145 
45.501 
45.842 

46.164 
46.463 
46.738 
46.983 
47.195 

47.372 
47.510 
47.607 
47.659 


300 
332 
3M 
3«8 
375 


374 
368 
356 
341 
322 


299 
275 
245 
212 
177 

138 
97 
52 

8 


47.667  — 
36 

47.631 


47.553 
47.437 
47.290 
47.115 

46.926 
46.731 
46.542 
46.372 
46.229 


78 
116 
147 
175 
189 


196 
189 
170 
143 
102 


46.127    ^ 

46.072  — 

46.074     ^ 

46.134  ^ 

46.262  ^*® 
175 


46.427 
46.656 
46.928 


229 
272 


Declina- 
tion. 


-34     8 


n 


33.59  ^^ 

33.49- 

33.56   ^ 

33.81  ^ 

84.20  ** 
50 

34.70 

35.29 

35.94 

36.65 

37.38 

38.13 
38.89 
39.67 
40.45 
41.23 

42.01 
42.78 
43.52 
44.22 
44.87 

45.42 

45.87 

46.17  j^ 

46.33- 

46.32    * 
20 

46.12 

45.75 

45.21 

44.51 

43.70 


59 
66 
71 
73 
75 


76 

78 
78 
78 
78 


77 
74 
70 
65 
55 

45 
30 


49  Hercnlls. 
Mag.  G.4 


42.81 
41.89 
40.98 
40.13 
39.40 

38.81 
38.38 
38.15 


37 

54 
70 
81 
89 

92 
91 
85 
73 
59 

43 
23 


Rii;ht 
Ascension. 


DecUna- 
llon. 


h 
16 


m 
48 


+15    6 


s 

14.860 
15.092 
15.355 
15.640 
15.939 


232 

263 
285 
299 
308 


16.247 

16.555  ^ 

16.857  ^ 

17.151  ^ 

17.431  ^ 
262 

17.693 

242 
217 
192 
162 
131 


17.935 
18.152 
18.344 
18.506 


08 
61 


18.637 
18.735 
18.796   j^ 
18.820  — 
18.808   *^ 

48 


18.760 
18.678 
18.564 
18.424 
18.262 

18.088 
17.909 
17.732 
17.571 
17.430 

17.322 
17.252 
17.226 
17.249 
17.322 

17.444 
17.612 
17.820 


82 
114 
140 
162 
174 


179 

in 

161 
141 
108 


70 
26 

23 

73 

122 

168 
208 


40.74 
38.41 
36.23 
34.27 
32.62 


233 
218 
196 
165 
128 


31.34 
30.48 
30.05 
30.06 
30.52 

31.38 
32.59 
34.09 
35.83 
37.73 

39.72 
41.73 
43.72 
45.61 
47.37 

48.94 
50.31 
51.42 
52.30 
52.89 

53.20 
53.22 
52.92 
52.33 
51.44 

50.24 
48.76 
47.01 
45.03 
42.85 

40.55 
38.17 
35.81 


86 
43 

1 
46 
86 

121 
150 
174 
190 
199 

201 
199 
189 
176 
157 

137 

111 

88 

59 

31 

2 

30 

59 

89 

120 

148 
175 
198 
218 
230 

238 
236 


f*  Arte. 
Mag.  4.2 


night 
Ascension. 


Declina- 
tion. 


h 
16 


m 
52 


s 

52.084 
52.464 
52.890 
53.352 
53.836 

54.333 
54.834 
55.328 
55.810 
56.273 

56.712 
57.121 
57.495 
57.828 
58.116 

58.352 
58.534 
58.658 
58.721 
58.721 

58.661 
58.545 
58.373 
58.158 
57.908 

57.636 
57.355 
57.080 
56.829 
56.614 

56.451 
56.352  ^ 
56.325  - 
56.376  *^ 
56.506  ^^ 

208 

56.714 


-53  1 


380 
426 
462 
484 
497 


601 
494 
482 
463 
439 


409 
374 
333 

288 
236 


182 
124  ! 

63  I 
0 

60l 

116 
172 
215 
250 
272 

281 
275 
251 
215 
163 

99 


56.994 

57.337 


280 
343 


58.59 
57.43 
56.55 
55.98 
55.70 

55.69 
55.98 
56.51 
57.28 
58.26 

59.45 
60.79 
62.28 
63.89 
65.58 

67.34 
69.11 
70.87 
72.55 
74.13 

75.56 
76.77 
77.73 
78.41 
78.75 

78.76 
78.40 
77.69 
76.65 
75.33 

73.75 
71.99 
70.12 
68.22 
66.36 

64.61 
63.05 
61.71 


116 

88 

57 

28 

1 

29 
53 

77 

98 

119 

134 
149 
161 
169 
176 

177 
176 
168 
158 
143 

121 

96 

68 

34 

I 

36 

71 

104 

132 

158 

176 
187 
190 
186 
175 


156 
134 


K  OphiQchi. 
Mag.  3.4 


Right 
Ascension. 


h 
16 


m 
53 


s 
41.017 
41.246 
41.505 
41.786 
42.081 

42.384 
42.689 
42.900 
43.282 
43.561 

43.824 
44.069 
44.202 
44.489 
44.658 

44.798 
44.904 
44.975 
45.010 
45.010 

44.972 
44.900 
44.796 
44.665 
44.513 

44.345 
44.171 
44.001 
43.843 
43.707 


229 
250 
281 
295 
303 


305 
301 
292 
279 
263 


245 
223 
197 
169 
140 


106 

71 

85 

0 

38 

72 
104 
131 
152 
168 

174 
170 
158 
136 
106 


43.601  ^ 
43.533 
43.509  — 
43.533  ^ 
43.605  ^* 

121 

43.726 
43.891  ^^ 
44.097  ^ 


Declina- 
tion. 


+  9   29 


67.60 
65.52 
63.54 
61.74 
60.21 

58.99 
58.14 
57.67 


208 
198 
180 
153 
122 

85 
47 
6 


57.61  — 
57.93   ^^ 

09 


58.62 
59.62 
60.91 
62.40 
64.04 

65.77 
67.53 
69.27 
70.92 
72.47 

73.87 
75.10 
76.11 
76.91 
77.49 

77.82 
77.91 
77.74 
77.31 
76.61 

75.66 
74.45 
73.00 
71.31 
69.46 

67.45 
65.37 
63.27 


100 
129 
149 
164 
173 

176 
174 
165 
155 
140 

123 

101 

80 

58 

33 

9 

17 
43 
70 
95 

121 
145 
169 
185 
201 

206 
210 


Mean  Place 
Sec  d,  Tan  d 


43.148 
1.209 


30.98 
-0.678 


15.353 
1.036 


51.28 
+0.270 


52.977 
1.663 


58.16 
-1.329 


41.476 
1.014 


77.13 
+0.167 


+0.08 
-0.1 


-0.01 
-0.9 


+0.05 
-0.1 


+0.01 
-1.0 


+0.09 
-0.1 


-0.03 
-1.0 


+0.06 
-0.1 


0.00 
-1.0 


APPARENT  PLACES  OF  STARS,  1916. 


453 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahlnfton 
Mean  Time. 


Jan. 


Feb. 


0.9 
10.9 
20.9 
30.9 

9.8 


19.8 
29.8 
Mar.  10.7 
20.7 
30.7 

Apr.  9.7 
19.6 
29.6 

May  9.6 
19.6 

29.5 

June    8.5 

18.5 

28.4 

July    8.4 

18.4 
28.4 
Aug.  7.3 
17.3 
27.3 

Sept.  6.3 
16.2 
26.2 

Oct.  6.2 
16.1 

26.1 

Nov.    5.1 

15.1 

25.0 

Dec.    5.0 

15.0 
25.0 
34.9 


Tf  ScOIpll. 

Mag.  3.4 


Kight 
Ascension. 


h 
17 

8 

7.378 
7.690 
8.042 
8.423 
8.826 

9.240 

9.659 

10.076 

10.484 

10.878 

11.256 
11.611 
11.940 
12.237 
12.500 

12.722 
12.900 
13.031 
13.111 


m 
6 


312 
352 
381 
403 
414 


410 
417 
408 
394 
378 


366 
329 
297 
263 
222 


178 

131 

80 


28 

13.139  — 
23 


13.116 
13.042 
12.922 
12.762 
12.570 

12.355 
12.129 
11.905 
11.698 
11.518 


74 
120 
160 
192 
215 


226 
224 
207 
180 
130 


11.379 

11.291 


88 


ao 

11.261  — 

11.296  ^ 

11.397  '"' 
167 

11.564 

11.790  ^ 

12.070  ^ 


Declina* 
tion. 


-43 

49.31 
48.56 
48.01 
47.68 
47.55 

47.61 
47.86 
48.26 
48.80 
49.48 

50.26 
51.14 
52.12 
53.18 
54.30 

55.49 
56.69 
57.90 
59.07 
60.20 

61.23 
62.13 
62.85 
63.37 
63.66 

63.71 
63.48 
63.00 
62.26 
61.31 

60.16 
58.89 
57.55 
56.19 
54.86 

53.65 
52.57 
51.67 


75 
55 
83 
13 

6 

25 
40 
54 

68 
78 

88 

08 

106 

112 

119 

120 
121 
117 
118 
103 

90 
72 
52 
29 
5 

23 
48 
74 
95 
115 

127 
134 
136 
133 
121 

108 
90 


C  DnooBls. 
Ufag.  3.2 


Right 
Aaoension. 


h 
17 

s 

29.62 
29.90 
30.26 
30.70 
31.20 

31.74 
32.31 
32.89 
33.47 
34.01 

34.52 
34.97 
35.35 
35.66 
35.88 


m 
8 


28 
36 
44 
50 
54 

57 
58 
58 
54 
51 

45 
38 
31 
22 

13 


36.01 
36.06  - 
36.03 
35.89 
35.67 


5 

3 
14 
22 
29 


35.38 
35.02 
34.59 
34.10 
33.58 

33.04 
32.48 
31.92 
31.39 
90.90 

30.46 
30.08 
29.78 
29.58 
29.48 

29.48 
29.59 
29.80 


36 

43 
49 
52 
54 

56 
56 
53 
49 
44 

38 
80 
20 
10 
0 

11 
21 


Dfcllna- 
tlon. 


+65  48 


// 


50.73 
47.30 
44.16 
41.43 
39.22 

87.69 
36.63 
36.33  — 
36.73   ^ 

an  nn  104 
37.77 

165 

39.42 


343 
314 
273 
221 
163 


96 


41.61 
44.24 
47.23 
50.45 

53.81 
57.21 
60.55 
63.74 
66.69 

69.33 
71.61 
73.46 
74.87 
75.78 

76.18 
76.05 
75.41 
74.23 
72.57 

70.43 
67.85 
64.88 
61.60 
58.10 

54.47 
50.82 
47.28 


219 
263 
299 
322 
336 


340 
334 
319 
295 
264 


228 

185 

141 

91 

40 


13 

64 

118 

166 

214 

258 
297 
328 
350 
363 

365 
354 


a  Heiculls. 
Var.  3.1-3.9 


Right 
Aaoension. 


h 
17 


m 
10 


s 

48.441 
48.654 
48.900 
49.170 
49.458 

49.756 
50.062 
50.364 
50.662 
50.949 

51.223 
51.479 
61.714 
61.924 
52.108 

52.260 
52.378 
62.461 
52.507 


52.514  — 
31 


213 
246 
270 
288 
298 


306 
302 
298 
287 
274 


256 
235 
210 
184 
152 


118 
83 
46 


52.483 
52.415 
52.314 
52.182 
52.028 

51.855 
51.674 
51.493 
61.323 
51.171 


68 
101 
132 
154 
173 


181 
181 
170 
152 
123 


51.048  g^ 
50.961  ^ 
50.917  — 
50.919  ^ 
50.970   " 

100 

51.070 


51.216 
61.403 


146 
187 


Declina> 
tion. 


+14  28 


57.09 
54.80 
52.66 
50,71 
49.06 

47.75 
46.83 
46.36 
46.33 
46.73 

47.54 
48.72 
50.20 
61.93 
63.83 

55.84 
57.90 
59.93 
61.90 
63.74 

66.40 
66.87 
68.11 
69.09 
69.80 


229 
214 
195 
166 
130 


92 

47 

3 

40 
81 

118 
148 
178 
190 
201 

206 
203 
197 
184 
166 

147 

124 

98 

71 

44 


70.24  ^^ 
70.38  — 
70.22  ^® 
69.77  ** 
69.01   ^ 

104 

67.97 

135 
162 
185 
206 
220 

229 
230 


66.62 
65.00 
63.15 
61.09 

58.89 
56.60 
54.30 


^  HercnliB. 

Mag.  3.2 


Right 
Ascension. 


h 
17 


m 
11 


8 

34.131 
34.341 
34.585 
34.859 
35.153 

35.461 
35.776 
36.089 
36.396 
36.694 

86.977 
37.239 
37.478 
37.690 
37.870 

38.018 
38.129 
38.201  32 
38.233  — 
38.225  * 

47 

38.178 


210 
244 
274 
294 
308 


314 
314 
307 
298 
283 


262 
239 
212 
180 
148 


111 
72 


38.091 

37.970 
37.819 
37.642 

37.448 
37.246 
37.043 
36.851 
36.678 

36.534 
36.428 
36.366 
36.362 
36.389 

36.477 
36.614 
36.797 


87 
121 
151 
177 
194 


202 
203 
192 
173 
144 


106 
62 
14 

37 

88 

137 
183 


Declina- 
tion. 


+24  55 


»» 


64.20 
61.49 
58.97 
56.72 
64.81 

63.34 
62.35 
61.89 
61.94 
62.51 

63.56 
66.02 
66.85 
68.98 
61.31 

63.77 
66.28 
68.76 
71.16 
73.40 

76.43 
77.21 
78.70 
79.87 
80.70 


271 

252 
225 
191 
147 


99 
46 

5 

57 

104 

147 
183 
213 
233 
246 

251 
248 
240 
224 
203 

178 

149 

117 

83 

49 


81.19   ,^ 

81.29  — 

81.02   ^ 

80.37   •* 

79.35  *~ 
138 

77.97 

173 

205 

231 

255 

269 

276 
274 


76.24 
74.19 
71.88 
69.33 

66.64 
63.88 
61.14 


Mean  Place 
Sec  ^,  Tan  a 


8.027 
1.370 


47.17 
-0.937 


32.474 
2.441 


64.72 
+2.227 


48.996 
1.033 


66.70 
+0.268 


34.833 
1.103 


74.97 
+0.465 


D^  a,  Dm  a 


+0.09 
-0.1 


-0.01 
-1.0 


0.00 
-0.1 


+0.03 
-1.0 


+0.05 
-0.1 


0.00 
-1.0 


+0.05 
-0.1 


+0.01 
-1.0 


APPARENT  PLACES  OF  STARS,  1916, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.9 
10.9 
20.9 
30.9 

Feb.    9.8 

19.8 
29.8 
Mar.  10.8 
20.7 
30.7 

Apr.  9.7 
19.6 
29.6 

May  9.6 
19.6 

29.5 

June    8.5 

18.5 

28.5 

July    8.4 

18.4 
28.4 
Aug.  7.3 
17.3 
27.3 

Sept.  6.3 
16.2 
26.2 

Oct.  6.2 
16.2 

261 

Nov.    5.1 

15.1 

25.0 

Dec.    5.0 

15.0 
25.0 
34.9 


Mean  Place 
Sec  a,  Tan  d 


h  Ophiuchi. 
Mag.  4.3 


Right 
Ascension. 


h      m 
17    21 


s 
13.832 

14.075 
14.354 
14.654 
14.976 

15.308 
15.644 
15.982 
16.317 
16.641 

16.954 
17.254 
17.532 
17.787 
18.015 

18.215 
18.378 
18.506 
18.592 
18.637 

18.639 
18.597 
18.517 
18.402 
18.258 

18.095 
17.918 
17.741 
17.573 
17.426 


243 
979 
800 
823 
832 


838 

836 
824 
813 

800 
278 
265 
228 
200 

163 
128 

86 
46 


42 

80 

116 

144 

163 


177 
177 
168 
147 
116 


17.310 

17.233  3^ 
17.199  — 
17.220  ^^ 
17.292  ^ 

125 


17.417 
17.591 
17.808 


174 
217 


Declina- 
tion. 


-24     5 


n 


61.96 
62.16 
62.46 
62.82 
63.22 

63.62 
63.97 
64.31 
64.60 
64.83 

64.97 
65.07 
65.13 
65.16 
65.19 

65.20 
65.26 
65.33 
65.39 
65.48 

65.58 
65.67 
65.76 
65.79- 
65.75   * 

8 

65.67 


20 
30 
36 
40 
40 

86 
34 
29 
23 
14 


10 
6 
3 
3 
1 

6 
7 
6 
9 
10 

9 
9 


65.51 
65.27 
64.97 
64.63 

64.28 
63.90 
63.56 
63.29 
63.09 

62.98 
63.00 
63.14 


16 

24 
30 
34 
35 


38 
34 
27 
20 
11 


14 


14.287 

1.096 


57.17 
-0.447 


^  Ophiudii. 
Mag.  4.4 


Right 
Ascension. 


h      m 
17    22 


8 

20.285 
20.494 
20.734 
20.999 
21.282 

21.576 
21.876 
22.177 
22.474 
22.764 

23.042 
23.305 
23.550 
23.773 
23.970 


209 

240 
265 
283 
294 

800 
801 
297 
290 
278 


263 
246 
223 
197 
160 

24.277  ,^ 

24.379 

24.445 

24.473  — 
10 


24.463 
24.416 
24.333 
24.219 
24.080 

23.922 
23.752 
23.581 
23.420 
23.274 


47 

83 
114 
139 
168 

170 
171 
161 
146 
118 


23.156 
23.073   ^3 
23.030  — 
23.033     ^ 
23.083   ^ 

98 

23.181 
23.323  ^^ 
23.506  ^^ 


Declina- 
tion. 


+  4  12 


tt 


176 
170 
156 
137 
111 


80 
47 


37.10 

35.34 
33.64 
32.08 
30.71 

29.60 
28.80 
28.33 
28.21  — 
28.44  ^ 

66 

29.00 
29.85 
30.95 
32.25 
33.69 


35.23 
36.81 
38.37 
39.88 
41.29 

42.59 
43.73 
44.71 
45.51 
46.11 

46.52 
46.72 
46.72 
46.49 
46.06 

45.40 
44.52 
43.42 
42.13 
40.66 

39.04 
37.33 
35.57 


86 
110 
130 
144 
154 

168 
156 
151 
141 
130 

114 
98 
80 
60 
41 

20 
0 
23 
43 
66 

88 
110 
129 
147 
162 

171 
176 


20.777 
1.003 


45.16 
+0.074 


<^  Ane. 
Mag.  3.8 


Right 
Ascension. 


h      m 
17     23 


8 

29.35 
29.75 
30.21 
30.72 
31.27 

31.85 
32.45 
33.04 
33.63 
34.21 

34.77 
35.29 
35.78 
36.22 
36.61 

36.94 
37.20 
37.39 
37.51 
37.54  - 

4 

37.50 
37.39 
37.20 
36.94 
36.64 

36.31 
35.95 
35.59 
35.24 
34.93 

34.69 
34.50 
34.40 


34.91 
35.26 


40 
46 
61 
66 
68 

60 
69 
69 
68 
66 

62 
49 
44 
89 
83 

26 
19 
12 


11 
19 
26 
80 
83 

86 
86 

35 
81 
24 

19 

10 

34.39  - 

34.47    * 
17 

34.64 


27 
86 


Declina- 
tion. 


-60  36 


57.03 
55.23 
53.70 
52.47 
51.54 

50.95 
50.68 
50.72 
51.07 
51.72 

52.65 
53.84 
55.25 
56.87 
58.66 

60.58 
62.60 
64.67 
66.73 
68.72 

70.59 
72.27 
73.71 
74.85 
75.64 

76.04 
76.04 
75.61 

74.77 
73.54 

71.96 
70.10 
68.02 
65.80 
63.53 

61.29 
59.17 
57.21 


180 

163 

123 

93 

69 

27 
4 

36 
66 
93 

119 
141 
162 
179 
192 

202 
207 
206 
199 
187 

168 

144 

114 

79 

40 

0 
43 

84 
123 
158 

186 
208 
222 
227 
224 

212 
196 


30.632 
2.038 


55.76 
-1.776 


tf  Ane. 

Mag.  3.0 


Right 
Ascension. 


h      m 
17    26 


819 


8 

19.912 
20.231 
20.599  ** 
21.005*^ 
21.439"* 

168 

21.891 
22.353*" 
22.818  *•• 
23.27f^ 
23.728  **• 

24.163 
24.576 
24.961 


486 


413 
886 


25.314  ^ 
25.628  '" 


25.897 
26.117 
26.284 
26.392 
26.440 

26.429 
26.358 
26.233 
26.058 
25.844 

25.600 
25.339 
25.077 
24.826 
24.603 


220 

167 

108 

48 

11 

71 
126 
176 
214 
244 

261 
262 
251 
223 
181 


24.422  ,^ 
129 

24.293 

24.228  — 

24.234     ® 

24.311   ^ 
151 

24.462 


24.680 
24.961 


218 
281 


Declina- 
tion. 


-49  48 


41.37 
40.11 
39.05 
38.22 
37.63 


126 

108 

83 

69 

84 


37.29 
^   12 

87.17  — 
37.27   ^ 


37.59 
38.10 

38.60 
39.6f 
40.69 
41.87 
43.17 

44.57 
46.05 
47.57 
49.09 
50.57 

51.95 
53.21 
54.28 
55.13 
55.70 

55.98 
55.95 
55.58 
54.89 
53.91 

52.67 
51.21 
49.59 
47.90 
46.18 

44.52 
42.96 
41.55 


82 

61 
70 

86 
103 
118 
130 
140 

148 
152 
152 
148 
138 

126 

107 

86 

57 

» 

3 
37 
69 


124 


146 
162 
160 
172 
166 

166 
141 


20.740 

1.549 


39.11 
-1.184 


D^  a.  Dm  a 


+0.07 
-0.1 


-0.01 
-1.0 


+0.06 
-0.1 


0.00 
-1.0 


+0.11 
-0.1 


-0.02 
-1.0 


+0.09 
-0.1 


-0.01 
-1.0 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan. 


Feb. 


Mar. 


1.0 
10.9 
20.9 
30.9 

9.8 

19.8 
29.8 
10.8 
20.7 
30.7 


Apr. 


9.7 

19.7 

29.6 

May     9.6 

19.6 

29.5 

June    8.5 

18.5 

28.5 

July    8.4 

18.4 
28.4 
Aug.  7.4 
17.3 
27.3 

Sept.  6.3 
16.2 
26.2 

Oct.  6.2 
16.2 

26.1 

Nov.    5.1 

15.1 

25.1 

Dec.    5.0 

15.0 
25.0 
34.9 


Mean  Place 
Sec  d,  Tan  d 


D^  a,  Dm  a 
D^  d,  D«  d 


S  Serpentlf . 

Mag.  3.6 


Right 
Ascension. 


h 
17 


m 
32 


s 
46.062 

46.283 
46.535 
46.812 
47.109 

47.418 
47.734 
48.051 
48.367 
48.676 

48.976 
49.263 
49.533 
49.783 
50.008 

50.205 
50.370 
50.500 
60.592 
50.642 

50.652 
50.621 
50.552 
50.449 
50.317 

50.163 
49.995 
49.825 
49.662 
49.515 

49.396 
49.313 


221 
252 
277 
297 
S09 

816 
817 
816 
809 
800 

287 
270 
250 
225 

m 

165 

lao 

92 

50 
10 

31 

60 

103 

132 

154 

168 
170 
163 
147 
119 


83 


49.272  — 

49.278     * 

49.333  ^ 
105 

49.438 
49.589  *^^ 
49.782  ^^ 


Declina- 
tion. 


-15  20 


53.39 
54.05 
54.74 
55.42 
66.07 

56.63 

57.09 

67.39 

57.56 

57.57  - 
13 

57.44 


66 
60 
68 
65 
56 

46 
30 
17 


57.17 

56.80 
56.35 
55.86 

55.34 
54.82 
64.32 
53.87 
53.46 

63.10 
52.79 
52.52 
62.31 
62.11 

61.94 
61.78 
51.65 
61.53 
51.45 

51.41 
61.44 
61.65 
51.76 
52.07 

52.49 
63.00 
63.60 


27 
37 
45 
49 
52 


52 
50 
45 
41 
36 


31 
27 
21 
20 
17 

16 

13 

12 

8 

4 

3 
11 
21 
31 
42 

51 
60 


46.509 
1.037 


47.56 
-0.274 


+0.07 
0.0 


0.00 
-1.0 


I  Heronllf . 
Mag.  3.8 


Right 
Ascension. 


h      m 
17     37 


8 

4.230 
4.415 
4.651 
4.932 
5.252 

5.599 
5.963 
6.337 
6.712 
7.079 

7.429 
7.756 
8.052 
8.313 
8.532 


185 
236 
281 
820 
847 

864 
874 
875 
867 
850 

827 
296 
261 
219 
173 


8.830   ^ 

8.902 

8.921  — 

8.886  ^ 
87 

8.799 

136 
184 
221 
257 
280 

295 
800 
294 
275 
244 

6.108  ,,, 

^•f  1  101 

6.850  3^ 
6.811  — 

23 

6.834 

86 
147 


8.663 
8.479 
8.258 
8.001 

7.721 
7.426 
7.126 
6.832 
6.557 


5.920 
6.067 


Declina- 
tion. 


+46    2 


61.19 
47.87 
44.77 
41.97 
39.60 

37.76 
36.48 
35.83 

36.45 

37.67 
39.43 
41.67 
44.30 
47.21 

60.33 
63.54 
66.76 
69.91 
62.88 

65.63 
68.07 
70.17 
71.88 
73.15 


332 
310 
280 
237 
184 


128 

65 

0 

62 

122 

176 
224 
263 
291 
812 

321 
822 
815 
297 
275 


244 

210 

171 

127 

82 


73.97  3, 

74.33  — 

74.18   ^* 

73.55  ^ 

72.42  "^ 
160 


70.82 
68.78 
68.33 
63.53 
60.45 

67.17 
53.80 
50.43 


204 
245 
280 
308 
328 


337 
337 


5.633 
1.441 


61.81 
+1.037 


+0.03 
0.0 


+0.01 
-1.0 


00  Dzaconli. 

Mag.  4.9 


Right 
Ascension. 


h 
17 


m 
37 


8 

22.85 
23.07 
23.40 
23.82 
24.32 

24.90 
25.51 
26.15 
26.79 
27.42 

28.01 
28.56 
29.04 
29.43 
29.74 

29.94 
30.06 
30.07  - 
29.98    ® 

21 
28 


29.77 

29.49 
29.11 
28.66 
28.13 
27.55 

26.93 
26.29 
25.64 
25.00 
24.40 

23.84 
23.35 
22.94 
22.62 
22.42 

22.33 
22.35 
22.50 


22 
33 
42 

50 
58 

61 
64 
64 
63 
60 

65 
48 
39 
31 
20 

12 


38 
46 
52 
58 
62 

64 
65 
64 
60 
56 

49 
41 
32 
20 
9 

2 
15 


Declina- 
tion. 


+68  47 


37.43 
33.94 
30.66 
27.74 
25.28 

23.37 
22.08 
21.45 
21.61 
22.23 

23.58 
25.52 
27.95 
30.77 
33.92 

37.26 
40.70 
44.14 
47.60 
60.69 

53.61 
66.21 
68.44 
60.24 
61.67 


349 
328 
292 
246 
191 


129 
63 

6 

72 

135 

194 
243 
282 
315 
334 

344 
844 
836 
319 
202 

260 
223 
180 
133 

84 


62.41  33 
62.74  — 
62.54  ^ 
61.81  ^^ 
60.57  *^^ 

175 

58.82 

223 
265 
302 
330 
351 


56.59 
63.94 
50.92 
47.62 

44.11 
40.52 
36.95 


350 
357 


26.494 
2.765 


48.67 
+2.577 


-0.01 
0.0 


+0.02 
-1.0 


tf  Payonis. 
Mag.  3.6 


Right 
Ascension. 


h 
17 

• 
27.46 
27.88 
28.37 
28.92 
29.53 

30.18 
30.84 
31.52. 
32.19 
32.85 

33.48 
34.09 
34.67 
35.19 
35.66 

36.04 

36.36 

36.60 

36.76 

36.80  - 
3 

36.77 

36.66 

36.44 

36.17 

35.83 


m 
37 


42 
49 
55 

61 
65 

66 
68 
67 
66 
63 

61 
58 
52 
46 
89 

32 
24 
15 


35.44 

36.03 
34.60 
34.19 
33.82 

33.60 

33.26 

33.10 

33.04- 

33.10    ® 
16 


12 
21 
27 
34 
39 

41 
43 
41 
37 
32 

24 
16 


33.26 
33.62 
33.87 


26 
35 


Declina- 
tion. 


-64  41 


// 


8.79 
6.69 
4.84 
3.28 
2.04 


210 
185 
156 
124 
91 


0.58  ^ 

0.38  — 

0.52  ^* 

0.99  *7 
79 

1.78 

109 
135 
161 
182 
199 

213 
221 
222 
219 
207 


2.87 

4.22 
5.83 
7.65 

9.64 
11.77 
13.98 
16.20 
18.39 

20.46 
22.38 
24.04 
26.40 
26.43 


192 
166 
136 
103 
61 


27.04   ^^ 

27.22  — 

26.94   ^ 

26.21   '^ 

25.04  "7 
155 

23.49 

189 
217 
236 
245 
246 

240 
225 


21.60 

19.43 
17.07 
14.62 

12.16 
9.76 
7.51 


29.038 
2.339 


7.02 
2.114 


+0.11 
0.0 


•0.01 
■1.0 


APPARENT  PLACES  OF  8TAES,  1916. 


459 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mtmn  Tune. 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.9 

19.8 
29.8 
Mar.  10.8 
20.7 
30.7 

Apr.  9.7 
19.7 
29.6 

May  9.6 
19.6 

29.6 

Jiine    8.5 

18.5 

28.5 

July    8.4 

18.4 
28.4 
Aug.  7.4 
17.3 
27.3 

Sept.  6.3 
16.3 
26.2 

Oct.  6.2 
16.2 

26.1 

Nov.    5.1 

15.1 

25.1 

Dec.    5.0 

15.0 
25.0 
35.0 


y  OphluoU. 
Mag.  3.7 


Right 
AsoensicHi. 


h   m 
17  43 


s 

40.288 
40.478 
40.702 
40.953 
41.223 

41.508 
41.803 
42.101 
42.400 
42.694 

42.960 
43.254 
43.512 
43.751 
43.966 

44.155 
44.313 
44.436 
44.522 
44.571 

44.579 
44.548 
44.479 
44.378 
44.246 

44.094 
43.927 
43.755 
43.589 
43.436 

43.308 
43.210 
43.152 


190 
234 
251 
270 
285 

296 
296 
299 

294 
280 

274 
258 
239 
215 
189 


158 

123 

86 

49 

8 

31 

69 

101 

132 

152 

167 
172 
166 
153 
128 

96 
58 


Mean  Place 
Sec  d,  Tan  d 


D^  a,  Dm  a 


14 

43.138  — 
43.169  ^^ 

79 

43.248 
43.372  ^ 
43.537  *^ 


DeoUna- 
tkm. 


+  2  44 


t* 


163 
158 
146 
129 
104 


75 
44 


9.51 
7.88 
6.30 
4.84 
3.55 

2.51 
1.76 
1.32   ^^ 
1.21  — 
1.44  « 

54 

1.93 
2.82 
3.91 
5.18 
6.60 

8.12 

9.69 
11.24 
12.75 
14.16 

15.45 
16.60 
17.59 
18.41 
19.04 

19.49 
19.74 


84 

109 

127 
142 
152 

157 
155 
151 
141 
129 

115 
99 
82 
63 
45 

25 
6 


19.80  — 

19.65  " 


19.31 

18.77 
18.01 
17.05 
15.89 
14.58 

13.12 

11.55 

9.94 


34 
54 

76 

96 

116 

131 

146 

157 
161 


SOHeroulis. 
Mag.  5.5 


Right 

AS06O8lDn. 


h      m 
17    52 


8 

1.059 
1.227 
1.435 
1.676 
1.945 

2.233 
2.536 
2.846 
3.159 
3.468 

3.768 
4.055 
4.324 
4.569 
4.787 

4.974 
5.125 
5.237 
5.307   ^ 
5.334  — 

15 

5.319 
5.261 
5.165 
5.031 
4.866 


168 
208 
241 
269 

288 

303 
310 
313 
309 
300 

287 
260 
245 
218 
187 


Declina- 
tion. 


+26    3 


// 


36.89 
34.18 
31.61 
29.26 
27.22 


271 

257 
235 
204 
163 


25.69  ^^, 

2^-^66 
23.76 

23.62  — 

24.01   ^ 

90 


151 

112 

70 


4.679 
4.476 
4.266 
4.059 
3.866 

3.696 
3.557 
3.458 
3.403 


3.397  — 

44 

3.441 
3.535 
3.674 


58 

96 

134 

165 

187 

203 
210 
207 
193 
170 

139 
99 
55 


6 


94 
139 


24.91 

26.27 
28.04 
30.15 
32.51 

35.06 
37.70 
40.36 
42.96 
45.45 

47.77 
49.86 
51.68 
53.18 
54.35 

55.17 
55.62 


186 
177 
211 
236 
255 

264 

266 
260 
249 
232 

209 
182 
150 
117 
82 

45 
6 


55.68  — 

55.35  ^ 
54.63  ^^ 

110 

53.53 

146 
182 
213 
237 
258 


52.07 
50.25 
48.12 
45.75 

43.17 
40.48 
37.76 


f  Dzaoonit. 

Mag.  3.9 


269 
272 


40.805 
1.001 


16.87 
+0.048 


+0.06 
0.0 


0.00 
-1.0 


1.889 
1.113 


45.44 
+0.489 


Right 
Ascension. 


Declina- 
tion. 


h 
17 


m 
52 


• 

2.497 
2.664 
2.902 
3.202 
3.557 

3.954 
4.381 
4.829 
5.282 
5.728 

6.160 
6.562 
6.927 
7.246 
7.512 


167 

238 
300 
355 
897 

427 
448 
453 
446 
432 


402 
365 
319 

QAA 

ZDO 

207 


7.719  ^^, 
7.863  ^ 
7.940  « 
7.947  — 

60 
127 


7.887   ^ 


+0.05 
0.0 


0.00 
-1.0 


7.760 
7.570 
7.322 
7.023 
6.681 

6.307 
5.910 
5.506 
5.107 
4.725 

4.375 

4.068 
3.817 
3.631 
3.516 

3.479 
3.521 
3.640 


190 
248 
299 
342 
374 

807 
404 
309 
382 
350 

307 
251 
186 
115 
37 


42 

119 


+56  52 


f* 


58.24 
54.76 
51.46 
48.47 
45.91 

43.85 

42.40 

41.59   ,, 

41.44  — 

41.97   ^ 
115 

43.12 


348 
330 
299 
256 
206 


145 

81 


174 
226 
269 
302 
325 


44.86 

47.12 
49.81 
52.83 

56.08 
59.47 
62.90 
66.27 
69.50 

72.51 
75.22 
77.60 
79.57 
81.10 

82.15 

82.70 

82.74  — 

82.24   ^ 

81.24  '~ 
152 

79.72 

77.73 

75.28 

72.46 

69.31 

65.93 
62.41 
58.90 


339 
343 
337 
323 
301 


271 
238 
197 
153 
105 


55 


199 
245 
282 
815 

338 

352 
351 


4.646 
1.830 


67.86 
+1.533 


+0.02 
0.0 


0.00 
-1.0 


SADxaoonit. 

Mag.  5.0 


Rij^ht 
Ascension. 


h      in 
17    63 


s 

5.88 
6.09 
6.47 
7.02 
7.73 

8.55 

9.47 

10.43 

11.42 

12.40 

13.33 
14.19 
14.95 
15.57 
16.06 

16.38 
16.55 
16.55 
16.39 
16.05 

15.57 
14.95 
14.19 
13.33 
12.38 

11.35 

10.29 

9.20 

8.13 

7.09 

6.11 
5.22 
4.45 
3.83 
3.36 

3.08 
2.98 
3.06 


21 
38 
56 

71 
82 

92 
96 
99 
96 
93 

86 
76 
02 
41K 
32 

17 
0 
16 
34 
48 

62 
76 
86 
95 
108 

106 
109 
107 
104 
98 

89 
77 
62 
47 
28 

10 

8 


Declina- 
tion. 


+76  58 


ft 


19.47 
16.01 
12.73 

9.76 

7.20 

5.16 

3.72 

2.91   ,, 

2.77  — 

3.31  " 
116 

4.47 


846 
828 
297 
266 
204 


144 
81 


174 

226 
209 
302 
325 


6.21 

8.47 
11.16 
14.18 

17.43 
20.82 
24.25 
27.63 
30.86 

33.86 
36.58 
38.96 
40.93 
42.46 

43.52 

44.08 

44.12  — 

43.64  ^ 

42.64 '«^ 
151 

41.13 


339 
343 
338 
323 
300 


272 
238 
197 
153 
106 


56 


39.15 
36.71 
33.91 
30.77 

27.41 
23.91 
20.41 


198 

344 
280 
814 
880 

360 
350 


12.489 
4.436 


29.06 
+4.322 


-0.05 
0.0 


+0.01 
-LO 


460 


APPARENT  PLACES  OF  STARS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashiDffton 
Mean  Tune. 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.9 

19.8 
29.8 
Mar.  10.8 
20.8 
30.7 

Apr.  9.7 
19.7 
29.6 

May  9^ 
19.6 

29.6 

June    8.5 

18.5 

28.5 

July    8.4 

18.4 
28.4 
Aug.  7.4 
17.3 
27.3 

Sept.  6.3 
16.3 
26.2 

Oct  6.2 
16.2 

26.1 

Nov.    6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
25.0 
35.0 


0  Herculis. 
Mag.  4.0 


Right 
Ascension. 


h      m 
17     53 


s 
21.202 

21.365 
21.575 
21.823 
22.105 

22.413 
22.737 
23.072 
23.411 
23.746 

24.072 
24.380 
24.667 
24.926 
25.152 

25.342 
25.490 
25.593 
25.649 


25.657  — 

39 

25.618 
25.533 
25.403 
25.235 
25.033 


163 
210 
248 
282 
308 


324 
335 
339 
335 
326 


308 
287 
259 
226 
190 


148 

103 

56 

8 


Mean  Place 
Sec  d,  Tan  d 


D^  a,  Dm  a 


24.807 
24.564 
24.314 
24.066 
23.833 

23.624 
23.449 
23.316 
23.231 
23.199 

23.222 
23.300 
23.431 


85 
130 
168 
202 
226 

243 
250 
248 
233 
209 

175 

133 

85 

32 

23 

78 
131 


DecUna^ 
tion. 


+37  15 


// 


30.53 
27.44 
24.50 
21.83 
19.52 

17.66 
16.34 
15.58 
15.43 
15.88 

16.89 
18.44 
20.44 
22.81 
25.50 

28.39 
31.40 
34.44 
37.44 
40.30 

42.97 
45.38 
47.48 
49.23 
50.59 

51.55 
52.07 


309 
294 
267 
231 
186 


132 
76 
15 

45 
101 

155 
200 
237 
269 
289 

301 
304 
300 
286 
267 

241 
210 
175 
136 
96 

52 
6 


y  Ophluchl. 
Mag.  3.5 


Right 
Ascension. 


52.13  — 

51.74   ^ 

50.90   ** 
129 

49.61 

172 
211 
247 
274 
297 


47.89 
45.78 
43.31 
40.57 

37.60 
34.50 
31.38 


810 
312 


h 
17 


m 
54 


22.320 
1.257 


39.49 
+0.761 


+0.04 
0.0 


0.00 
-1.0 


s 
23.620 
23.812 
24.039 
24.293 
24.568 

24.858 
25.159 
25.466 
25.773 
26.077 

26.376 
26.665 
26.940 
27.197 
27.433 

27.642 
27.820 
27.965 
28.072 
28.139 

28.164 
28.148 
28.093 
28.003 
27.881 

27.735 
27.572 
27.403 
27.237 
27.084 

26.955 
26.856 
26.798 
26.783 
26.814 

26.893 
27.018 
27.185 


192 
227 
254 
275 
290 


301 
307 
307 
304 
299 


289 
275 
257 
236 
209 

178 

145 

107 

67 

25 


16 

55 

90 

122 

146 


163 
169 
166 
153 
129 


99 
58 
15 

31 
79 

125 
167 


Declina- 
tion. 


-  9  45 


57.58 
58.47 
59.36 
60.20 
60.96 

61.58 
62.04 
62.30 


62.37  - 

62.20  *^ 
35 


89 
89 
84 
76 
62 

46 
26 


61.85 

61.32 
60.63 
59.84 
58.97 

58.05 
57.14 
56.25 
55.41 
54.64 

53.96 
53.36 
52.86 
52.45 
62.12 

51.89 
51.73 
51.64 


51.63- 
51.70   ^ 

15 
51.85 


53 
69 
79 
87 
92 


91 
89 

84 
77 
68 


60 
50 
41 
33 
23 


16 
9 
1 


^Herculis. 
Mag.  3.8 


Right 
Ascension. 


52.12 
52.49 
52.97 
53.56 

54.27 
55.06 
65.91 


27 
37 
48 
59 
71 

79 
85 


h      m 
17    54 


8 

29.142 
29.307 
29.514 
29.754 
30.023 

30.314 
30.621 
30.937 
31.255 
31.570 

31.876 
32.169 
32.444 
32.693 
32.914 


165 

ao7 

240 
269 
291 

307 
316 
318 
315 
306 

293 
275 
249 
221 
189 


33.103  152 

33.367  ^ 
33.436  25 
33.461- 


24.092 
1.015 


51.32 
-0.172 


+0.07 
0.0 


0.00 
-1.0 


33.442 
33.380 
33.276 
33.137 
32.965 

32.769 
32.557 
32.338 
32.121 
31.919 


62 

104 
139 
172 
196 

212 
219 
217 
202 
181 


31.738  1^ 

31.590  ,^ 

31.481   ^ 

31.417   ,5 

31.402  — 
87 

31.439 

88 
135 


31.527 
31.662 


Declina- 
tion. 


+29  14 


ff 


73.85 
71.02 
68.33 
65.88 
63.76 

62.05 
60.82 
60.12   1^ 
69.96  — 
60.36  ^ 

92 

61.28 


283 
269 
245 
212 
171 


123 
70 


62.68 
64.51 
66.70 
69.15 

71.81 
74.57 
77.35 
80.10 
82.71 

85.14 
87.34 
89.27 
90.86 
92.11 

92.99 
93.48 


140 
183 
219 
245 
266 

276 
278 
276 
261 
243 


220 
193 
159 
125 

88 

49 

8 


Mag.  2.4 


93.56  — 
93.23  ^ 
92.49  ^^ 

115 

91.34 


89.80 
87.92 
85.70 
83.21 

80.63 
77.72 
74.88 


154 
188 
222 
249 

268 


381 
284 


BAtH 
Ascension. 


b      m 
17     54 


s 

37.560 
37.722 
37.943 
38.219 
38.542 

38.901 
39.286 
39.688 
40.096 
40.498 

40.888 
41.255 
41.590 
41.887 
42.139 


162 
221 
276 
328 
359 


385 
402 
408 
402 
390 

367 
336 
297 
353 
203 


42.341  1^^ 
42.488 
42.576 
42.604  — 
42.673   ^ 

03 


30.046 
1.146 


82.39 
+0.560 


+0.05 
0.0 


0.00 
-1.0 


42.481 
42.333 
42.132 

41.885 
41.599 

41.282 
40.946 
40.601 
40.269 
39.933 


148 
301 
347 
2» 
317 


336 
345 
343 
336 


39.635 
39.377 
39.168 
39.017 
38.931 


358 
30O 

151 
M 

19 

38.912  "~ 
38.964 
39.082  ^** 


tion. 


+51  29 


ft 


44.58 
41.16 
37.92 
34.97 
32.43 


»4 


63 


354 


30.39  1^ 
28.94  ^ 
28.10  ^ 
27.93  — 
28.42  ^ 

110 

29.52 


168 
2t» 


31S 


SI 
337 
331 
SIB 


31.20 
33.39 
36.00 
38.96 

42.14 
46.45 
48.82 
52.13 
65.31 

58.27 
60.^ 
63.30 
65.26 
66.79 

67.85 
68.42 
68.60  — 
68.07   ^ 
67.U  " 


19ft 

153 
10ft 

57 


145 


66.66 
63.74 
61.39 
68.64 
65.58 

62.28 
48.85 
45.40 


198 

2n 

soft 


943 
34S 


39.325 
1.606 


53.85 
+1.257 


+0.03 
0.0 


0.00 
-1.0 


APPARENT  PLACES  OF  STARS,  1916, 


461 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wasfaizii^n 
Mean  Time. 


Jan.  1.0 
10.9 
20.9 
90.9 

Feb.    9.9 


Mar. 


19.8 
29.8 
10.8 
20.8 
30.7 


Apr. 


9.7 

19.7 

29.6 

May    9.6 

19.6 

29.6 

June    8.5 

18.5 

28.5 

July    8.5 

18.4 
28.4 
Aug.  7.4 
17.3 
27.3 

Sept.  6.3 
16.3 
26.2 

Oct.  6.2 
16.2 

26.2 

Nov.    5.1 

15.1 

25.1 

Dec.    5.0 

15.0 
25.0 
35.0 


67  Ophiuom. 

Mag.  3.9 


Bight 
A^nnston. 


h      ID 
17    56 


Mean  Place 
Sec  ^,  Tan  d 


D^  a,  Dm  a 

l>^d,Dmd 


8 

25.762 
25.941 
26.154 
26.394 
26.657 

26.936 
27.226 
27.522 
27.820 
28.116 

28.406 
28.686 
28.952 
29.200 
29.426 

29.625 
29.793 
29.929 
30.027 
30.085 

30.103 
30.081 
30.020 
29.927 
29.801 

29.652 
29.486 
29.314 
29.145 
28.988 

28.853 
28.748 
28.681 


179 
213 
240 
263 
270 


200 

206 
208 
206 
200 


280 
266 
24S 
226 
100 


168 

136 

08 

68 

J8 

22 

61 

03 

126 

140 

166 
172 
160 
167 
136 

105 
67 


26 
28.656  — 

28.676  ^ 

67 
28.743 


28.854 
29.007 


111 
153 


Declina- 
tion. 


+  2  55 


tt 


57.95 
56.35 
54.79 
53.34 
52.09 

51.06 
50.32 
49.89 


49.80  — 
50.05  ^ 

58 


160 
156 
145 
125 
103 


74 
43 


50.63 
51.48 
52.60 
53.92 
55.38 

56.95 
58.56 
60.16 
61.71 
63.18 

64.53 
65.72 
66.76 
67.62 
68.29 

68.78 
69.07   ^, 
69.17  — 
69.07   ^° 


85 
112 
132 
146 
157 

161 
160 
155 
147 
135 


110 

104 

86 

67 

40 

20 


^  Ane. 
Mag.  3.9 


Right 
Ascension. 


68.75 

68.24 
67.51 
66.59 
65.46 
64.18 

62.75 
61.22 
59.G3 


32 
51 

73 

02 

118 

128 

143 

153 
150 


26.297 
1.001 


64.98 
+0.051 


h 
18 

8 

4.653 
4.926 
5.252 
5.622 
6.027 


m 
0 


+0.06 
0.0 


0.00 
-1.0 


6.458 
6.907 
7.367 
7.829 
8.290 

8.742 
9.180 
9.597 
9.988 
10.342 

10.658 
10.925 
11.139 
11.297 
11.393 

11.426 
11.395 
11.306 
11.161 
10.967 

10.736 

10.480 

10.211 

9.946 

9.701 


273 
326 
870 
405 
431 

449 
460 
462 
461 
452 

438 
417 
301 
354 
316 

267 

214 

168 

06 

33 

31 

80 

145 

104 

231 

256 
200 
265 
245 
212 


»-^»  167 

9.214  ^^ 

9.168  — 

9.195  ^ 
08 

9.293 

9.460  ^^^ 

9.693  ^ 


Declina- 
tion. 


-50    5 


#» 


58.53 
57.00 
55.61 
54.41 
53.41 


153 

130 

120 

100 

70 


52.62  ^ 
52.03 
51.66 
51.51  — 
51.55    * 

26 


51.81 
52.25 
52.89 
53.72 
54.73 

55.88 
57.17 
58.57 
60.04 
61.54 

63.02 
64.40 
65.67 
66.77 
67.65 


44 

64 

83 

101 

116 

120 
140 
147 
150 
148 

138 
127 
110 

88 
58 


68.23  3, 

68.53  — 

68.50     ' 

68.16  ^ 

67.47   ^ 
08 

66.49 

126 
146 
162 
173 
174 


65.24 
63.78 
62.16 
60.43 

58.69 
56.98 
55.35 


171 
103 


5.496 
1.559 


54.75 
-1.196 


+0.09 
0.0 


0.00 
-1.0 


^Sagitterll. 
Mag.  3.1 


Right 
Asoeoslon. 


h 
18 

8 

24.106 
24.323 
24.579 
24.866 
25.179 


m 
0 


217 
256 
287 
313 
330 

342 
351 
353 
349 
345 

335 
320 
301 
278 
247 

212 

174 

131 

86 

38 


25.509 
25.851 
26.202 
26.555 
26.904 

27.249 
27.584 
27.904 
28.205 
28.483 

28.730 
28.942 
29.116 
29.247 
29.333 

29.371 
29.361 
29.305 
29.207 
29.073 

28.909 
28.727 
28.535 
28.346 
28.171 

28.021 

27.907 

27.837   ^ 

27.817  — 

27.849  ^^ 
87 

27.936 


10 

56 

08 
134 
164 

182 
192 

180 
175 
150 

114 
70 


28.074 
28.261 


138 
187 


Declina- 
tion. 


-30  25 


// 


39.35 
38.96 
38.65 
38.42 
38.24 

38.12 
38.02 
37.94 
37.87 
37.80 

37.75 
37.72 
37.72 
37.76 
37.86 

38.02 
38.26 
38.55 
38.91 
39.32 

39.75 
40.20 
40.63 
41.01 
41.31 


30 
31 
23 
18 
12 

10 

8 
7 
7 
5 

3 
0 
4 

10 
16 

24 
20 
36 
41 
43 

45 
43 
88 
30 
20 


70  Ophluchi. 
Mag.  4.1 


41.51  g 
41.59  - 
41.55  * 
41.36  ^* 
41.05  " 

43 

40.62 

63 

68 

6B 
62 
58 

52 
45 


40.09 
39.51 
38.89 
88.27 

37.69 
37.17 
36.72 


Rli^ht 
Ascension. 


24.630 
1.160 


34.40 
-0.587 


+0.08 
0.0 


0.00 
-1.0 


h 
18 

8 

11.991 
12.166 
12.375 
12.614 
12.874 

13.151 
13.439 
13.734 
14.033 
14.329 

14.622 
14.903 
15.172 
15.425 
15.654 


m 
1 


175 
209 
230 
260 
277 

288 
295 
299 
296 
293 

281 
269 
253 
229 
203 


15.85r 
16.032 
16.173 
16.275 
16.339 

16.363 
16.344 
16.288 
16.195 
16.074 

15.927 
15,762 
15.591 
15.423 
15.267 


175 

141 

102 

64 

24 


19 

56 

93 

121 

147 

165 
171 
168 
156 
139 


15.128  ^^ 
15.021  ^ 
14.951  ^ 
14.923  — 

14.941   ^* 

64 

15.005 


15.113 
15.261 


108 
148 


Declina- 
tion. 


+  2   30 


*t 


159 
155 
144 
127 
103 


76 
45 


58.01 
56.42 
54.87 
53.43 
52.16 

51.13 
50.37 
49.92 
49.81  — 
50.03  ^ 

54 

50.57 
51.40 
52.48 
53.76 
55.19 

56.72 
58.30 
59.86 
61.37 
62.80 

64.10 
65.27 
66.28 
67.11 
67.76 

68.22 

68.49 

68.56  — 

68.43  " 
32 

58 


83 
108 
128 
143 
153 

158 
156 
151 
143 
130 

117 

101 

83 

65 
46 

27 


68.11 

67.58 
66.86 
65.94 
64.82 
63.55 

62.13 
60.60 
59.03 


72 

92 

112 

127 

142 

153 
157 


12.528 
1.001 


64.89 
+0.044 


+0.06 
0.0 


0.00 
-1.0 


APPARENT  PLACES  OF  STARS,  1916. 


463 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan.  1.0 
II.O 
20.9 
30.9 

Feb.    9.9 

19.8 
29.8 
Mai.  10.8 
20.8 
30.7 

Apr.  9.7 
19.7 
29.7 

May  9.6 
19.6 

29.6 

June    8.5 

18.5 

28.5 

July    8.5 

18.4 
28.4 
Aug.  7.4 
17.4 
27.3 

Sept.  6.3 
16.3 
26.2 

Oct.  6.2 
16.2 

26.2 

Nov.    5.1 

15.1 

25.1 

Dec.    5.1 

15.0 
25.0 
35.0 


Qroombildfe  SMS. 

Mag.  5.4 


Right 
Aaoec^on. 


h      m 
18    13 


8 

0.644 
0.781 
0.970 
1.204 
1.478 

1.783 
2.112 
2.457 
2.812 
3.166 

3.514 
3.849 
4.162 
4.448 
4.700 


137 
180 
284 
374 

ao5 

829 
845 
865 
354 
348 


335 
313 
280 
252 
214 


4.914  ,^ 

^•084,^ 

122 

5.206  „ 
5.279  2 

5.299  — 
82 


5.267 
5.185 
5.054 
4.880 
4.668 

4.427 
4.163 
3.889 
3.614 
3.351 

3.107 
2.896 
2.726 
2.603 
2.534 

2.522 
2.569 
2.671 


82 

131 
174 
212 
341 

264 
274 
275 
263 
244 

211 

170 

123 

60 

12 

47 
102 


DecUnft- 
tion. 


+42     7 


tt 


40.88 
37.68 
34.60 
31.75 
29.26 

27.22 
25.70 
24.77 
24.44 
24.73 

25.62 
27.09 
29.05 
31.42 
34.15 

37.13 
40.27 
43.48 
46.67 
49.76 

52.67 
55.34 
57.72 
59.75 
61.38 


320 
806 
286 
340 
204 


162 
08 

J? 
20 

80 

147 
106 
287 
278 
308 

314 
321 
310 
800 
201 

267 
288 

203 
163 
121 

62.69  ^ 

76 

63.35  jjQ 
63.65  ~ 
63.47  ** 
62.80  *^ 

114 


86  Diaconls. 
Mag.  5.0 


61.66 
60.06 
58.03 
55.63 
52.88 

4988 
46.72 
43.51 


160 
203 
240 
275 
300 


316 
321 


Right 
A9c«»nalon. 


h 
18 


n 
13 


12 
22 
81 
80 
44 

50 
53 
55 
55 
53 

51 
47 
41 
33 
27 

20 
11 


s 
21.72 
21.84 
22.06 
22.37 
22.76 

23.20 
23.70 
24.23 
24.78 
25.33 

25.86 
26.37 
26.84 
27.25 
27.58 

27.85 

28.05 

28.16 

28.18  - 

28.11    ^ 
16 

27.95 

27.72 

27.41 

27.04 

26.61 

26.13 
25.62 
25.09 
24.56 
24.05 

23.57 
23.13 
22.75 
22.44 
22.22 

22.10 
22.07 
22.13 


23 
31 
87 
48 
48 

51 
53 
53 
51 

48 

44 
38 
31 
22 
12 

8 
6 


Declina- 
tion. 


+64  21 


tf 


59.59 
56.07 
52.67 
49.55 
46.80 


352 
340 
812 
275 
227 


41.77   ^ 

41.37  — 

41.64   ^ 
04 

42.58 


44.12 
46.21 
48.77 
51.72 

54.94 
58.35 
61.85 
65.34 
68.74 

71.96 
74.91 
77.55 
79.81 
81.64 

83.01 
83.88  ,. 

86 
84.24  — 

84.06   ^* 

83.35   ^^ 
124 

82.11 


154 
200 
256 
205 
322 

341 
350 
340 
340 
822 

205 
264 
226 
183 
137 


^SagittarU. 
Mag.  2.8 


87 


80.36 
78.14 
76.48 
72.46 

69.17 
65.69 
i52.15 


175 
222 
266 
302 
320 

348 
354 


Right 
Ascension. 


h 
18 


m 
15 


36.465 
36.664 
36.902 
37.174 
37.474 

37.792 
38.126 
38.469 
38.818 
39.167 

39.514 
39.853 
40.179 
40.488 
40.775 

41.034 
41.260 
41.450 
41.596 
41.697 

41.750  5 

41.755  — 

41.713  ^^ 

41.628  ^ 

41.504  ^^* 
156 

41.348 


199 
238 
372 
300 
318 


334 
343 
340 
349 
347 


339 
326 
309 
287 
259 

226 
190 
146 
101 
53 


41.171 

40.982 
40.792 
40.612 

40.456 
40.333 
40.250 
40.215 
40.232 

40.301 
40.422 
40.591 


177 
180 
190 
180 
156 


128 
83 
85 

17 
60 

121 
160 


Declina- 
tion. 


-29  51 


// 


43 
88 
32 
28 
24 

22 
22 
22 
21 
20 

18 
15 
11 


58.95 
58.52 
58.14 
57.82 
57.54 

57.30 
57.08 
56.86 
56.64 
56.43 

56.23 

56.05 

55.90 

55.79 

55.74  — 
3 

55.77 

55.88 

56.07 

56.35 

56.69 

57.08 
57.50 
57.92 
58.32 
58.67 

58.93 
59.09 
59.13 
59.04 
58.81 

58.47 
58.02 
57.50 
56.93 
56.34 

56.77 
55.23 
54.74 


11 

19 
28 
34 
39 

42 
42 
40 
35 
26 

16 
4 

9 
23 
34 

45 
52 
57 
59 
57 

54 
49 


7  Serpentis. 
Mag.  3.4 


Right 
Ascension. 


h      m 
18    16 


57.232 
57.396 
57.596 
57.822 
58.074 

58.343 
58.627 
58.919 
59.217 
59.516 

59.812 
60.101 
60.380 
60.643 
60.888 

61.107 
61.298 
61.455 
61.575 
61.656 

61.695 
61.694 
61.651 
61.570 
61.457 

61.317 
61.157 
60.988 
60.818 
60.658 


164 
100 
227 
262 
260 


284 
202 
206 
290 
206 


280 
270 
363 
345 
219 


191 

157 

120 

81 


43 

81 

113 

140 


160 
169 
170 
160 
141 


60.517  ^^^ 

60.403 

60.324 

60.286  — 

60.293     ^ 
51 


60.344 
60.438 
60.576 


94 
138 


Declina- 
tion. 


-T— 


-  2  55 


ff 


122 

119 

112 

98 

80 


67 
81 


23.52 
24.74 
25.93 
27.05 
28.03 

28.83 
29.40 
29.71 


29.75  — 

29.50   ^ 
51 

28.99 

28.23 

27.27 

26.13 

24.88 


23.55 
22.20 
20.87 
19.58 
18.40 

17.31 
16.34 
15.52 
14.85 
14.31 

13.93 
13.70   ^^ 
13.60  — 
13.65     * 


76 
96 
114 
125 
133 

135 
133 
120 
118 
100 

07 
82 
67 
54 
38 

23 


13.85 

14.20 
14.68 
15.34 
16.13 
17.06 

18.12 
19.27 
20.47 


20 
35 

48 
66 
70 
03 
106 

116 
120 


Mean  Place 
Sec  ^,  Tan  ^ 


1.984 
1.348 


48.39 
+0.904 


24.806 
2.312 


67.11 
+2.084 


36.982 
1.153 


53.67 
-0.574 


57.745 
1.001 


17.24 
-0.061 


D^  a,  Dm  a 


+0.04 
0.0 


0.00 
-1.0 


+0.01 
0.0 


-0.01 
-1.0 


+0.08 
0.0 


0.00 
-1.0 


+0.06 
0.0 


0.00 
-1.0 


APPARENT  PLACES  OF  STAE8,  1916, 


465 


FOR  THE  UPPER  TRAlfSIT  AT  WASHINGTON. 


Washinirton 
Mean  Time. 


Jan.  1.0 
11,0 
20.9 
30.9 

Feb.    9.9 


Mar. 


19.9 
29.8 
10.8 
20.8 
30.7 


Apr» 


9.7 

19.7 

29.7 

May    9.6 

19.6 

29.6 

June   8.6 

18.5 

28.5 

July    8.5 

18.4 
28.4 
Aug.  7.4 
17.4 
27.3 

Sept.  6.3 
16.3 
26.3 

Oct.  6.2 
16.2 

26.2 

Nov.    6.1 

15.1 

25.1 

Dec    5.1 

15.0 
25.0 
35.0 


A.SaCitt»sil. 
Mag.  2.9 


Right 
Aaoensloii. 


h      m 
18    22 


Mean  Place 
Sec  ^,  Tan  a 


D^  a,  D«  a 


184 
2» 
366 
381 
80B 

317 
838 
833 
338 
836 


• 
46.717 
46.901 
47.124 
47.879 
47.660 

47.963 
48.280 
48.608 
48.941 
49.277 

49.612 
49.940 
50.257 
50.558 
50.840 

&1.095 
51.319 
51.509  ^^ 
51.657  *** 
51.768  ^^ 

68 

51.821 
51.833  — 
51.790  ^ 
51.722  " 
51.608  "* 

146 

51.462 
51.294 
51.118 
50.930 
50.758 


817 
301 
382 
366 


168 
181 
183 
172 
164 


50.604 

60-481 

50.397  3^ 

50.358  — 

50.368  ^^ 
ao 


50.428 

50.537 
50.692 


109 
166 


I>«dina- 
tion. 


-25  28 


ff 


14M 
14.20 
14.64 
14.51 
14.39 

14.27 
14.12 
^3.93 
13.69 
ia.41 

13.10 
12.77 
12.43 
12.10 
11.81 

11.58 

11.41 

11.32 

11.31  - 

11,38   ^ 
14 

11.52 


19 
18 
13 
13 
12 

16 

19 
34 
28 
31 

83 
84 
38 
99 
23 


17 
9 


19 
23 
33 
23 
19 


U.71 
11.94 
.12.17 

12.40 

12.59 

12.72 

12.77- 

12.74   ' 

12.63" 
20 

12.43 


13 


12.16 
11.85 
11.52 
11.19 

10.88 
10.60 
10.37 


37 
31 
83 
33 

81 


38 


47.209 
1.108 


9.43 
-0.476 


+0.07 
0.0 


0.00 
-1.0 


c  Serpentla. 
Mag.  5.4 


Right 
Ascraalon. 


h   m 
18  25 


• 

18.152 
18.307 
18.499 
18.720 
18.967 

19.231 
19.512 
19.802 
20.097 
20.397 

20.695 
20.988 
21.269 
21.539 
21.788 

22.013 
22.211 
22.376 
22.504 
22.593 

22.640 


22.646  — 
22.608  ^ 
?2.535  ^ 
22.426  ^^ 

136 

22.290 
22.135 
21.967 
21.797 
21.635 


166 
192 
221 
247 
264 

381 
290 
295 
300 
898 

293 
281 
270 
249 
226 


198 

166 

128 

89 

47 

6 


166 
168 
170 
162 
143 

117 
84 
42 


21.492 

21.375 
21.291 
21.249 
21.248  — 

44 

21.292 
21.380 
21.510 


88 
130 


DecUna- 
tlon. 


-22 


ff 


32.05. 

33.29 

34.49 

35.61 

36.59 

37.39 
37.94 
38.23 
38.23 
37.96 

37.39 
36.58 
35.54 

33.01 

31.60 
30.17 
28.72 
27.35 
26.06 

24.89 
23.84 
22.93 
22.20 
21.60 

21.16 
20.87 


124 

120 

112 

98 

80 

66 

29 

0 

27 

67 

81 
104 
120 
133 
141 

143 
146 
137 
129 
117 

106 
91 
73 
60 
44 

29 


12 
20.75  — 

20.79     ^ 


20.98 

21.31 
21.80 
22.45 
23.24 
24.19 

25.25 
26.40 
27.61 


19 
33 

49 
65 
79 
96 
106 

115 
121 


18.673 
liWl 


25.95 
-0.036 


+0.06 
0.0 


0.00 
1.0 


1  AqollflB. 

Mag.  4.1 


Right 
Ascension. 


h      m 
18    30 


• 

37.662 
37.818 
38.011 
38.233 
38.480 

38.747 
39.031 
39.324 
39.626 
39.931 

40.235 
40.536 
40.825 


166 
198 
222 
347 

267 

284 

283 
303 
305 
304 

301 
289 
278 


41.103 

41.362  ^ 

235 

41.597 

309 


41.806 
41.980 
42.120 
42.217 


174 

140 
97 
66 

42.273 

42.286  — 

42.257   * 

42.188  ^ 

42.084^ 
131 


41.958 
41.798 
41.632 
41.462 
41.303 

41.157 
41.038 
40.952 
40.909 
40.907  — 

46 

40.952 


156 
166 
170 
169 
146 

119 
86 
43 


41.038 
41.169 


86 
131 


DAcllna- 
tion. 


-  8  18 


// 


19.33 
20.18 
21.02 
21.79 
22.47 

23.01 
23.36 


86 

84 
77 
68 
54 

36 


23.48  — 
23.40    * 


23.10 

22.59 
21.86 
20.98 
19.99 
18.91 

17.79 
16.64 
15.54 
14.52 
13.59 

12.75 
12.0J 
11.39 
10.90 
10.53 

10.27 
10.11 
10.04  — 
10.07     ^ 


30 
61 

73 

88 

99 

1D8 

113 

116 

110 

102 

93 

84 

74 
62 
49 
37 
26 

16 


10.20 

10.40 
10.72 
11.13 
11.63 
12.24 

12.94 
13.72 
14.63 


13 

30 

32 
41 
50 
61 
70 

78 
81 


38.155 

ijon 


13.41 
-0.146 


+0.06 
+0.1 


0.00 
-.1.0 


CPaYonla. 

Mag.  4.1 


Right 
Aaoanaion. 


h      m 
18    33 


8 

11.16 
11.53 
12.01 
12.59 
13.27 

14.02 
14.82 
15.66 
16.54 
17.41 

18.28 
19.15 
19.97 
20.74 
21.45 

22.08 
22.62 
23.05 
23.38 
23.58 

23.66 
23.60 
23.43 
23.14 
22.75 

22.26 
21.72 
21.14 
20.54 
19.96 

19.42 
18.96 
18.60 
18.34 
18.21 

18.23 
18.37 
18.64 


37 

48 
68 
68 
75 

80 
84 
88 
87 
87 

87 
82 
77 
71 
63 

54 
43 
33 
20 

8 

6 
17 
29 
39 
49 

64 
58 
60 
68 
64 

46 
36 
26 
13 

2 

14 
27 


DecUna- 
tfcm. 


-71  29 


// 


71.62 
68.85 
66.23 
63.80 
61.64 

59.78 
58.26 
57.11 
56.34 
55.95 

55.94 
56.32 
57.07 
58.19 
59.62 

61.36 
63.36 
65.56 
67.91 
70.34 

72.79 
75.17 
77.40 
79.40 
81.09 


277 
262 
248 
216 
186 


162 

116 

77 


38 

76 

112 

143 

174 

200 
220 
235 
243 
245 

238 
223 
300 
160 
133 


82.42 

90 

83.32 
83.74  — 
83.65    ® 
83.06  *• 

110 

81.96 

167 

198 

232 

259 

276 

284 
283 


80.39 

78.41 
76.09 
73.50 

70.74 
67.90 
65.07 


13.415 
3.152 


66.93 
-2.989 


+0.14 
+0.1 


+0.03 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  TTme. 


Jan. 


Feb. 


1.0 
11.0 
21.0 
30.9 

9.9 


19.9 
29.8 
Mar.  10.8 
20.8 
30.8 

Apr.  9.7 
19.7 
29.7 

May  9.7 
19.6 

29.6 

June    8.6 

18.5 

28.5 

JuJy    8.5 

18.5 

28.4 

Aug.    7.4 

17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.  6.2 
16.2 

26.2 

Nov.    5.2 

15.1 

25.1 

Dec.    5.1 

15.1 
25.0 
35.0 


6  Aqutt». 
Mag.  4.5 


RIgbt 
Asoenaion. 


h   m 
18  42 


8 

42.542 
42.685 
42.863 
43.071 
43.806 

43.561 
43.8S4 
44.120 
44.414 
44.714 

45.015 
45.314 
45.606 
45.886 
46.149 

46.389 
46.603 
46.787 
46.932 
47.039 


14S 
178 
106 

3S6 
3SA 

273 
286 
294 
800 
801 

299 
292 

280 
1M8 
240 


214 

184 

146 

107 

64 


47.103 
47.125  — 
47.106  ^ 
47.042  " 
46.946  •* 

127 

46.819 

149 
165 
168 
164 
148 

135 
92 
53 
16 

81 

74 
115 


46.670 
46.505 
46.387 
46.173 

46.025 
45.900 
45.808 
45.755 
45.739 

45.770 
45.844 
45.959 


1>6cllna- 
tlon. 


-  4  50 

24.98 
25.98 
26.96 
27.88 
28.66 

29.29 
29.70 
29.88 
29.80 
29.46 

28.87 
28.05 
27.04 
25.88 
24.60 

23.26 
21.90 
20.57 
19.29 
18.10 

17.03 
16.09 
15.28 
14.62 
14.10 

13.73 
13.48 
13.87 
13.89 
13.52 

13.81 
14.18 
14.69 
15.34 
16.09 

16.95 
17.89 
18.87 


100 
98 
92 
78 
63 

41 
18 

8 
84 
59 

82 
101 
116 
128 
134 

186 
133 
128 
119 
107 

94 
81 
66 
52 
37 

25 

11 

2 
13 
29 

37 
51 
65 
75 
86 

94 
98 


A-PaTOBlf. 
Mag.  4.4 


'  Rigbt 
AscoTMlon. 


h 
18 


m 
44 


s 

24.92 
25.17 
25.50 
25.90 
26.37 

26.88 
27.43 
28.02 
28.62 
29.23 

29.85 
30.45 
31.04 
31.60 
32.13 

32.60 
33.02 
33.37 
83.6a 
33.82 

33.93 
33.94 
33.86 
33.71 
33.47 

33.18 
32.8a 
32.46 
32.07 
31.68 

31.33 
31.02 
30.77 
30.61 
30.52 

80.53 
30.63 
30.83 


25 
38 

40 

47 
51 

55 
59 
60 
61 
62 

60 
59 
56 
58 
47 

42 
35 
26 
19 
11 

1 

8 
15 
24 
29 

35 

37 
39 
39 
35 

31 

26 

16 

9 

1 

10 
90 


Derltna- 
tlon. 


-62  16 


t$ 


72.89 
69.98 
67.65 
65.49 
63.51 

61.78 
60.81 
59.13 
58.24 
57.67 

57.41 
57.47 
57.86 
58.57 
59.56 

60.84 
62.37 
64.11 
66.01 
68.02 

70.08 
72.12 
74.08 
75.87 
77.43 

78.68 
79.59 
80.10 
.80.17  — 
7^.79  ^ 

81 

78.98 


241 
233 
216 
198 
173 


147 

118 

89 

57 

26 

6 

39 

71 

99 

128 

153 
174 
190 
201 
206 

304 
196 
179 
156 
125 

91 
51 


77.74 
76.14 
74.22 
72.05 

69.72 
67.28 
64.82 


124 
160 
192 
217 
233 

244 
246 


Var.  3.4-4.1 


1 — 

RjRit 
Aioonfion. 


h 

18 


m 

to 


« 

57.626 
57.730 
57.880 
58.070 
58.297 

58.566 
58.840 
59.144 
59.462 
59.787 

60.114 
60.436 
60.747 
61.041, 
61.310 

61.551 
61;756 
61.921 
62.043 
62.117 

62.144 
62.122 
62.053 
61.940 
61.788 

61.604 
61.394 
61.169 
60.937 
60.709 

60.497 
60.306 
60.149 
60.031 
59.957 

59.931 
59.955 
60.027 


104 
150 
190 
227 
259 

284 
304 
318 
325 
327 

822 
311 
294 
269 
241 


205 
165 
122 

74 
27 

22 

60 

113 

152 

184 

210 
225 
232 
228 
212 

191 

157 

118 

74 

26 

34 

72 


]>eQUn*- 
tkn. 


+33  15 
47.19 


44.32 
41.49 
38.85 
36.46 

34.45 
32.58 
31.83 
31.34 
31.41 

32.04 
33.21 
34.87 
36.96 
39.39 

42.09 
44.99 
47.99 
51.01 
53.98 

56.81 
59.47 
61.88 
63.99 
66.77 

67.19 
68.21 
68.81 
68.98 
68.72 

68.01 
66.88 
65.33 
63.41 
61.14 

58.59 
55.86 
53.00 


287 
283 
364 
289 
201 


157 

105 

49 

7 
63 

117 
166 
209 
343 
370 

390 
300 
302 
297 
383 

366 
241 
211 
178 
142 

103 
80 
17 

26 
71 


113 
155 
192 
227 
265 

373 
386 


SODxaconia. 
Mag.  5.4 


Right 

Asoemion. 


h      m 
18    48 


8 

59.3^ 


1 


59.32- 
59.48  ^* 


83 

46 
61 

71 
80 
86 
88 

88 

86 
79 
73 
61 
49 

36 
32 


59.80 
60.26 

60.87 
61.58 
62.38 
63.24 
64.12 

65.00 
65.86 
66.65 
67.37 
67.98 

68.47 
68.83 
69.05 
69.12  - 
69.05    ^ 

23 

68.82 
68.46 
67.96 
67.34 
66.61 

65.80 
64.92 
63^99 
63.04 
62.09 

61.17 
60.30 
59.50 
58.81 
58.24 

57.81 
57.53 
57.42 


86 
50 
63 
78 

81 

88 

93 
95 
95 

93 

« 

87 
80 
60 
57 
43 

38 
11 


Declina- 
tion. 


+75   19 


// 


63.40 
59.95 
56.52 
53.24 
50.27 

47.71 
45.64 
44.14 
43.27 
43.07 

43.54 
44.62 
46.29 
48.50 
51.15 

54.16 
57.43 
60.87 
64.40 
67.91 

71.34 
74.58 
77.56 
80.25 
82.56 

84.45 
85.91 
86.85 
87.29 
87.18 

86.53 
85.36 
83.64 
81.47 
73.86 

75.88 
72.63 
69.23 


345 
843 
838 
397 
356 


307 

150 

87 

JO 

47 

108 
167 
331 
365 
801 

837 
344 
358 
851 
848 

834 
398 

369 
381 
189 

146 
94 
44 

11 
65 

117 
173 
317 
361 
398 


835 
840 


Mean  Place 
Sec  ^,  Tan  a 


43.048 
1.004 


19.26 
-0.085 


26.221 
2.160 


66.89 
-1.904 


58.704 
1.196 


52.03 
+0.656 


65.505 
3.950 


66.80 
+3.821 


+0.06 
+0.1 


0.00 
-1.0 


+0.11 
+0.1 


+0.02 
-1.0 


+0.04 
+0.1 


-0.01 
-1.0 


-0.04 

+0.1  • 


-0.05 
-1.0 
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Washinfton 
Mean  Tlm«. 


Jan.  1.0 
11.0 
21.0 
30.9 

Feb.    9.9 

19.9 
29.8 
Mar.  10.8 
20.8 
30.8 

Apr.  9.7 
19.7 
29.7 

May  9.7 
19.6 

29.6 

June    8.6 

18.5 

28.5 

July    8.5 

18.5 
28.4 
Aug.  7.4 
17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.  6.2 
16.2 

26.2 

Nov.    5.2 

15.1 

25.1 

Dec.    5.1 

15.1 
25.0 
35.0 


y  Lyrte. 
Mag.  3.3 


AMsnsiou. 


h     m 
18    55 


kif  eon  Place 
3ec  9,  Tan  d 


O4  a.  Dm  a 
O4  9f  I>«  ^ 


8 

46.1)93 
47.067 
47.227 
47.409 
47.627 

47.877 
48.153 
48.452 
48.765 
49.087 

49.413 
49.736 
50.050 
50.347 
50.624 

50.871 
51.084 
51.250 
51.390 
51.475 

51.513 
51.502 
51.443 
51.340 
51.198 

51.021 
50.817 
50.598 
50.370 
60.144 

49.982 
49.741 
49.581 
49.459 
49.379 

49.346 
49.362 
49.426 


94 

140 
183 
218 
260 

276 
290 
813 
322 
826 

828 
814 
207 
277 
247 

218 

175 

131 

85 

38 

11 

50 

103 

143 

177 

304 
319 
228 
236 
213 

191 

160 

122 

80 

83 

16 
64 


Dwlina- 
tioQ. 


+82  34 


rf 


20.72 
17.89 
15.11 
12.48 
10.10 

8.07 
6.48 
5.39 
4.85 
4.88 

5.46 

6.67 

8.17 
10.21 
12.59 

15.27 
18.13 
21.11 
24.13 
27.10 

29.95 
32.62 
35.07 
37.23 
39.07 

40.54 

41.63 

42.31   ^ 

42.56  — 

42.38   " 
61 

41.77 


288 
278 
263 
238 
203 


150 

100 

54 

3 
58 

HI 
160 
204 
238 
368 

286 
208 
302 
207 
285 

267 
245 
216 
184 
147 

100 
68 


40.78 
39.27 
37.44 
35.26 

32.80 
30.12 
27.33 


104 
146 
183 
218 
246 

368 
270 


e  A^mifo. 

Mag.  4.2 


Right 
Aaoension. 


h      m 
18    55 


8 

47.885 
47.998 
48.147 
48.330 
48.544 

48.782 
49.042 
49.318 
49.607 
49.903 


118 

140 
183 
214 
238 

360 
276 
280 
206 
300 


50.208 

50.501  ^' 

^.793  ^ 

51.074  ^^ 

51.336^ 
241 

51.577 


212 
180 


48.054 
1.187 


24.91 
+0.639 


+0.04 
+0,1 


►0.01 
-1.0 


51.789 
51.969 
52.112  ^^' 
62.214  ^^ 

50 

52.273 
52.289  — 
62.261   * 
52.193   " 
52.088  ^^ 

136 


51.952 
51.790 
51.614 


162 
176 
184 


51.430 

51.249  **^ 
168 

51.081 

148 

118 

83 

43 

1 

50.688  ~~ 

50.730 
50.814 


50.933 
50.815 
50.732 
50.689 


42 

84 


Declina- 
tion. 


+14  56 


// 


67.14 
65.08 
63.06 
61.16 
59.47 


306 
202 
100 
100 
142 


58.05  ,^ 
56.98  „ 
56.30   ^ 

56.05  — 
56.23   " 

62 

56.85 

102 
139 
172 
105 
216 

228 
234 
231 
224 
215 

108 
177 
154 
128 
101 

71 

84.70   ^, 

48 

85.13  ^ 
85.25  — 

85.06  ^^ 

48 


67.87 
59.26 
60.98 
62.93 

65.09 
67.37 
69.71 
72.02 
74.26 

78.41 
78.39 
80.16 
81.70 
82.98 


CSaglttaiii. 
Mag.  2.7 


Right 
Ascansion. 


84.58 
83.78 
82.69 
81.34 
79.74 

77.94 
75.99 
73.96 


80 

100 
135 
160 
180 

105 
203 


h     m 
18    57 


8 

15.579 
15.732 
15.926 
16.156 
16.418 

16.705 
17.014 
17.338 
17.675 
18.020 

18.369 
18.718 
19.061 
19.393 
19.709 

20.001 
20.265 
20.493 
20.682 
20.326 


153 
104 
280 
262 
287 


309 
324 
337 
345 
349 

849 
343 
832 
816 
392 

264 
228 
189 
144 

95 


20.921  ^ 
20.966  — 
20.961  * 
20.909  *^ 
20.814  •* 

134 


48.579 
1.035 


71.98 
+0.267 


+0.05 
+0.1 


0.00 
-1.0 


20.680 
20.518 
20.336 
20.146 
19.958 


162 
182 
190 
188 
178 


19.785 
19.637 
19.523 
19.452 
19.427  — 

24 


19.451 
19.525 
19.646 


74 
121 


Ducllna- 
tkm. 


-30     0 


// 


11.22 

10.60 

9.99 

9.39 

8.80 

8.21 
7.62 
7.02 
6.42 
5.83 

5.24 
4.68 
4.16 
3.71 
3.35 


62 
61 
60 
59 
59 

59 
60 
60 
59 
59 

56 
52 
45 
36 
24 


3.11  „ 
2.97  J, 

2.96- 
3.07  " 
3.31  ^^ 

34 

3.65 

43 
48 
51 
50 
45 

6.02 

6.41^ 

6.69 

6.84 

6.86- 
12 


4.08 
4.56 
5.07 
5.57 


6.74 
6.47 
6.09 
5.62 
5.06 

4.46 
3.84 
3.21 


27 
88 
47 
56 

60 


62 
63 


16.066 
1.155 


5.20 
-0.577 


+0.08 
+0.1 


+0.01 
-1.0 


C  Aqullie. 
Mag.  3.0 


Right 
Ascension. 


h   m 
19  1 


8 

32.267 
32.374 
32.518 
32.697 
32.907 

33.141 
33.397 
33.670 
33.956 
34.250 

34.550 

35.143 
35.426 
35.693 

35.939 
36.156 
36.342 
36.491 
36.599 


107 
144 
179 
210 
234 

256 
273 
280 
294 
300 

200 
394 
288 
267 
346 

317 
186 
140 
108 
66 


36.665  22 
36.687  — 

96.666  " 
36.603  ^ 
36.504  ^ 

132 


36.372 
36.215 
86.042 
35.861 
35.682 

35.515 
35.367 
35.249 
35.164 
35.118 

35.114 
35.154 
35.233 


157 

178 
181 
170 

167 

148 

118 

86 

46 


40 
79 


Declina- 
tion. 


+13  44 


// 


11.30 
9.31 
7.36 
5.52 
3.89 

2.50 
1.47 
0.81  ^ 
0.57- 
0.76   ^® 

61 

1.37 


100 
105 
184 
163 
130 


103 
66 


2.38 

3.75 
5.43 
7.36 

9.48 
11.72 
14.00 
16.28 
18.50 

20.59 
22.53 
24.27 
25.79 
27.05 

28.06 

28.78 

29.22   j^ 

29.36  — 

29.20  " 
44 

28.76 

28.01 

26.99 

25.70 

24.18 


101 
137 
168 
193 
212 

224 
228 
228 
223 
200 

104 
174 
152 
126 
101 


72 
44 


22.45 
20.58 
18.62 


75 

102 
120 
152 
173 

187 
106 


32.941 
1.029 


15.90 
■fO.244 


+0.05 
+0.1 


0.00 
-1.0 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


aahincton 
Ban  Tune. 


W 
Mean 


Jan.  1.0 
11.0 
21.0 
30.9 

Feb.    9.9 


Mar. 


19.9 
29.9 
10.8 
20.8 
90.8 


Apr. 


9.7 

19.7 

29.7 

May     9.7 

19.6 

29.6 

June    8.6 

18.6 

28.5 

July    8.5 

18.5 
28.4 
Aug.  7.4 
17.4 
27.4 

Sept*  6.3 
16.3 
26.3 

Oct.  6.3 
16.2 

26.2 

Nov.    6.2 

15.1 

26.1 

Dec.    6.1 

16.1 
26.0 
36.0 


^•aglttaiU. 

Mag.  4.9 


Right 
Aflcenaion. 


li   m 
19  10 


8 

22.998 
23.130 
23.303 
23.511 
23.750 

24.016 
24.302 
24.608 
24.926 
26.255 

26.589 
26.926 
26.260 
26.585 
26.895 

27.186 
27.450 
27.683 
27.877 
28.028 

28.188 
28.189 
28.198  — 
28.160  ^ 
28.078  ^ 

110 

27.959 
27.811 
27.641 
27.460 
27.280 


133 
173 
306 
380 
3M 

300 

818 
830 
384 


887 
834 

838 
810 
301 


264 


104 
161 
106 


66 


148 
170 
181 
180 
167 


Mean  Place 
Sec  d,  Tan  d 


27.113  ,,, 
26.066 
26.861   .g 
26.773  ^ 
26.739  — 

13 


26.751 
26.809 
26.911 


68 

103 


DecUna- 
tion. 


-25  24 


tt 


16.03 
14.66 
14.28 
13.88 
13.46 

12.99 
12.48 
11.91 
11.29 
10.62 

9.91 
9.18 
8.46 
7.77 
7.13 


87 
88 
40 
43 
46 


51 
67 
63 
67 
71 


73 
73 
60 
64 
56 


6.68 
6.60- 

4 

6.64 


5.70 
6.96 
6.26 
6.60 

6.96 
7.28 
7.64 
7.74 
7.85 

7.86 
7.78 
7.61 
7.36 
7U)7 

6.74 
6.38 
6.01 


16 

25 
31 
34 
35 


33 
26 
20 
11 
1 

8 
17 
25 
20 
33 

36 
87 


d  Dxmeonia. 
Mag.  3.2 


Right 
Ascension. 


m 
12 


h 
19 

8 

28.61 

28.60-1 

28.68    ® 

28.87  *• 

29.17  ^ 
38 

29.65 
80.01 
30.65 
31.12 
31.72 


46 
54 
67 
60 
63 

61 
68 
63 
48 
43 

34 
94 
15 


23.449 
1.107 


8.98 
-0.475 


32.34 
32.95 
33.53 
34.06 
34.54 

34.96 
35.30 
35.64 
36.69 
35.73  - 

4 

35.69 
35.54 
35.30 
34.98 
34.56 

34.08 
33.66 
32.99 
32.40 
31.80 

31.21 
30.66 
30.13 
29.69 
29.31 

29M 
28.83 
28.74 


15 
24 
83 

43 
48 

53 
57 
60 
60 
50 

56 
53 
44 
88 
30 

10 
0 


Dedina* 
tlon. 


+67  30 


*f 


48.47 
45.06 
41.61 
38.27 
35.18 


341 
345 
334 
300 
274 


32.44^ 

^.44  ^^^ 

27.33   ^^ 

26.88  — 
20 

27.08 

86 

148 

308 

253 

202 


27.94 
29.42 
31.46 
33.97 

86.89 
40.11 
43.66 
47.18 
60.74 

54.29 
67.71 
60.93 
63.86 
66.44 


322 
345 
357 
361 
355 

343 
322 
202 

260 
210 


68.63  ,,, 

71.66  ,^ 

72.41   ^ 

72.63  — 
83 

72.80 

8a 

148 
103 
241 
270 


71.42 
69.99 
68.06 
65.66 

62.86 
69.73 
56.40 


813 


32.392 
2.615 


49.52 
+2.416 


d  ffftgimill 
Mag.  5.0 


Right 
Asoenslpn. 


h     m 
19    12 


8 

42.808 
42.932 
43.096 
43.292 
43.617 

43.769 
44.040 
44.330 
44.634 
44.947 

45.267 
46.589 
46.909 
46.221 
46.519 

46.799 
47.053 
47.276 
47.465 
47.611 


134 
164 
106 
325 
252 

271 
200 
304 
313 
830 

833 
830 
812 
208 
280 

254 
228 
180 
146 
100 


47.714 

47.770   ^^ 

47.780  — 

47.746   ^ 

47.669   ^ 
114 


47.655 
47.414 
47.262 
47.081 
46.909 


141 
162 
171 
172 
160 


46.749  ,,, 

46.608 

46.497 

46.422  3^ 

46.388  — 
0 

46.397 

46.450  ^ 

46.547  ^ 


Declina- 
tion. 


-19    6 


ft 


17.93 
17.95 
17.95 
17.91 
17.82 

17.65 
17.37 
16.99 
16.49 
15.88 

16.15 
14.35 
13.50 
12.61 
11.73 

10.88 

10.10 

9.42 

8.84 

8.38 

8.04 
7.84 
7.74 
7.74 
7.81 

7.93 
8.08 
8.24 
8.40 
8.63 

8.€3 
8.70 
8.74 
8.77 
8.78 

8.80 
8.81 
8.83 


2 

0 

4 

0 

17 

38 
88 

50 
61 
73 

80 

85 


88 
85 


78 
OS 
58 
46 
34 


20 

10 

0 

7 

12 

15 
16 
16 
18 
10 

7 
4 
3 
1 
2 

1 
2 


48.247 
1.058 


12.12 
-0.346 


fflsjtm, 
Mag.  4.5 


Right 
Aaoension. 


h  m 
19  13 


8 

26.874 
25.942 
26.059 
26.221 
26.426 

26.666 
26.940 
27.240 
27.560 
27.894 

28.236 
28.578 
28.912 
29.233 
20.531 

29.801 
30.036 
30.231 

30.480 

80.529 
30.626 
30.471 
30.369 
30.223 

30.039 
29.826 
29.591 
29.345 
29.098 

28.860 
28.642 
2fr.451 
28.297 
28.186 


68 
117 
163 
204 
340 

375 
800 
820 
834 
343 


342 
334 
821 

270 


235 
195 
140 
100 
40 


54 
103 
146 
184 

213 
335 
246 
247 
238 

218 
191 
154 
111 
65 


28.121 

28.105  — 
28.141  ^ 


Declina- 
tion. 


+37  58 


// 


58.34 
65.39 
52.45 
49.63 
47.06 


205 
204 
282 
258 
225 


^'^  131 
41.68   ,3 

40.93   ^, 

40.77  — 
43 


41.19 
42.19 
43.71 
45.71 
48.11 

60.84 
63.81 
56.93 
60.12 
63.31 

66.40 
69.34 
72M 
74.51 
76.63 


100 
153 
300 
340 
273 

307 
313 
310 
810 
309 

204 
372 
345 
212 
175 


136 
95 
40 


78.88 

79.74 
80.69 
81.18 
81.20  — 

44 

80.76 
79.86 
78.60 
76.72 
74.65 

72.06 
69.32 
66.43 


00 
186 
178 

217 
240 

274 
280 


27.107 
1.269 


60.86 
+0.781 


+0*07 
+0.1 


+0.01 
-1.0 


0.00 
+0.1 


-0.06 
-1.0 


+0.07 
+0.1 


+0,01 
-1.0 


+0.04 
+0.1 


-0.02 
-4).9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Meui  Time. 


Jan.  1.0 
11.0 
21.0 
31.0 

Feb.    9.9 

19.9 
29.9 
Mar.  10.8 
20.8 
30.8 

Apr.  9.8 
19.7 
29.7 

May  9.7 
19.7 

29.6 
June    8.6 

18.6 

^  28.5 

July    8.5 

18.5 
28.5 
Aug.  7.4 
17.4 
27.4 

Sept.  6.4 
16.3 
26.3 

Oct.  6.3 
16.2 

26.2 

Nov.    5.2 

15.2 

25.1 

Dec.    5.1 

15.1 
25.1 
35.0 


^Cygni. 

Mag.  3.2 


Bight 
Asoeoslon. 


h      m 
19    27 


Mean  Place 
Sec  d,  Tan  d 


8 

19.086 
19.153 
19.262 
19.410 
19.594 

19.812 
20.058 
20.329 
20.619 
20.925 

21.239 
21.558 
21.873 
22.179 
22.471 

22.739 
22.980 
23.186 
23.353 
23.476 


67 
109 
148 
184 
218 

246 
271 
290 
306 
314 

310 
315 
806 
292 

268 

241 
206 
167 
123 

78 


Declina- 
tion. 


23.554  ^ 
23.584  — 
23.566  ^* 


23.504 
23.399 

23.259 
23.088 
22.896 
22.692 
22.485 

22.284 
22.100 
21.941 
21.812 
21.720 

21.671 
21.664  — 
21.702  ^ 


63 
106 
140 

171 
192 

204 
207 
201 

184 

159 

129 

92 

48 


+27  46 


tt 


254 
254 
244 
224 
196 


157 

112 

63 


54.81 
52.27 
49.73 
47.29 
45.05 

43.10 
41.53 
40.41 
39.78   ,, 
39.68  — 

42 

40.10 
41.03 
42.45 
44.28 
46.48 

48.97 
51.66 
54.49 
57.38 
60.25 

63.05 
65.69 
68.15 
70.34 
72.27 

73.86 

75.10 

75.98 

76.47 

76.56  — 
32 

76.24 

75.52 

74.41 

72.93 

71.11 

69.00 
66.67 
64.19 


93 
142 
18S 
220 
249 

260 
288 
288 
287 
280 

264 
246 
210 
198 
159 

124 

88 
49 


t  Cypii. 
Mag.  3.9 


Bight 
Aioension. 


72 
HI 
148 
182 
211 

233 
248 


h      m 
19    27 


20.007 
1.130 


56.96 
+0.527 


8 

33.426 
33.447 
33.531 
33.678 
33.881 

34.138 
34.441 
34.784 
35.158 
35.554 

35.962 
36.372 
36.773 
37.158 
37.515 

37.835 
38.111 

38.504 
38.609 

38.653 
38.633 
38.550 
38.407 
38.211 

37.967 
37.685 
37.374 
37.046 
36.711 

OO.uOO 

36.073 
35.791 
35.548 
35.353 

35.212 
35.130 
85.111 


21 

84 
147 
203 
257 

803 
848 
874 
896 

408 

410 
401 
385 

357 
320 

276 
225 
168 

105 
44 

20 

83 

143 

196 

244 

282 

811 
828 
835 
828 

810 
282 
243 
195 
141 

82 
19 


Declina- 
tion. 


+51  32 


// 


60.96 
57.74 
54.48 
51.31 
48.35 


322 
326 
317 
296 
262 


45.73  ^ 

^3-W  167 

^l-8«  no 
40.76   ^ 

40.31  — 

18 


40.49 
41.29 
42.69 
44.65 
47.07 


49.87 
53.00 
56.34 
59.81 
63.32 

66.79 
70.14 
73.29 
76.16 
78.72 

80.90 
82.66 
83.97 
84.78   3^ 
85.09  — 

21 

84.88 
84.13 
82.87 
81.11 
78.91 

76.80 
78.39 
70.25 


80 
140 
196 
242 
280 

813 

334 
347 
351 
347 

335 
315 
287 
256 
218 

176 

131 

81 


/iAqnlliB. 
Mag.  4.6 


Bight 
Aioansion. 


75 
126 
176 
220 
261 

291 
314 


35.322 
1.608 


61.31 
+1.259 


h     m 
19    20 


8 

58.613 
58.699 
58.821 
58.977 
59.163 

59.376 
59.613 
59.871 
60.144 
60.430 

60.726 
61.026 
61.325 
61.620 
61.903 

62.168 
62.410 
62.622 
62.801 
62.942 


86 
122 
156 
186 
218 

237 
258 
278 
286 

296 

800 
290 

296 
288 
265 

242 
212 
170 
141 

98 


63.040 
63.095 
63.106  — 
63.075  ^^ 
63.003  ^ 

106 


62.897 
62.763 
62.609 
62.441 
62.271 

62.110 
61.963 
61.840 
61.747 
61.690 

61.672 
61.692 
61.751 


134 

154 
168 
170 
161 

147 

123 

93 

57 

18 

20 
59 


Deelina- 
tlon. 


+  7  11 


// 


55.86 
54.31 
52.79 
51.34 
50.05 

48.99 

48.20 

47.73   ,, 

47.62  — 

47.87   ^ 
61 

48.48 


156 

152 
145 
120 
106 


70 
47 


49.43 
50.71 
52.26 
54.01 

55.92 
57.93 
59.99 
62.02 
63.99 

65.86 
67.58 
69.10 
70.44 
71.55 

72.44 
73.09 
73.52   j^ 
73.69  — 

73.63    • 

30 

73.33 

72.81 
72.06 
71.10 
69.94 

68.63 
67.20 
65.69 


06 
128 
155 
175 
101 

201 
206 
203 
107 
187 

172 
152 
134 
111 
80 


65 
43 


52 

75 

06 

116 

131 

148 
151 


ASagittaxii. 
Mag.  4.7 


Right 
Aioension. 


h   m 
19  31 


s 

35.392 
35.501 
35.651 
35.836 
36.053 

36.298 
86.568 
36.858 
37.166 
37.486 

37.817 
38.153 
38.489 
38.822 
39.143 

39.446 
39.726 
39.975 
40.188 
40.359 

^.484 
40.562  28 
40.590  — 
40.570  ^ 


100 
150 
185 
217 
245 

270 
290 
808 
820 
831 

836 
836 
833 
821 
803 

280 
249 
fl3 
171 
125 


78 


59.182 
1.008 


59.58 
+0.126 


40.505 

40.400 
40.264 
40.102 
39.927 
39.748 

89.578 
39.424 
39.299 
39.206 
39.155 

89.147 
39.183 
89.263 


65 
105 

136 
162 
175 
170 
170 

154 

125 

03 

51 

8 

36 
80 


Declina- 
tion. 


-25     4 


// 


18.14 
17.74 
17.30 
16.82 
16.29 

15.71 
15.07 
14.36 
13.57 
12.74 

11.86 
10.96 
10.06 

9.19 

8.38 

7.67 
7.07 
6.60 
6.27 
6.11 

6.08 
6.19 
6.42 
6.73 
7.10 

7.60 
7.89 
8.25 
8.54 
8.75 

8.87  J 

8.88  - 
8.80    * 


40 
44 
48 
53 

58 

64 

72 
78 
83 
88 

00 
00 
87 
81 
71 

60 
47 
33 
16 
3 

11 
28 
31 
37 
40 

30 
36 
20 
21 
12 


8.63 
8.38 

8.08 
7.73 
7.35 


17 

25 
80 

35 
38 


35.806 
1.104 


11.96 
-0.468 


+0.05 
+0.1 


-0.01 
-0.9 


+0.03 
+0.1 


-0.03 
-0.9 


+0.06 
+0.2 


0.00 
-0.9 


+0.07 
+0.2 


+0.01 
-0.9 


APPARENT  PLACES  OF  STABS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Time. 


Jan.  1.0 
11.0 
21.0 
31.0 

Feb.    9.9 

19.9 
29.9 
Mar.  10.9 
20.8 
30.8 

Apr.  9.8 
19.7 
29.7 

B€ay     9.7 

19.7 

29.6 

June    8.6 

18.6 

28.6 

July    8.5 

18.6 
28.5 
Aug.  7.4 
17.4 
27.4 

Sept.  6.4 
16.3 
26.3 

Oct.  6.3 
16.3 

26.2 

Nov.    5.2 

15.2 

25.1 

Dec.    5.1 

15.1 
25.1 
35.0 


ISOygni. 

Mag.  5.0 


Right 
Aioecttiaii. 


h     m 
19    41 


8 

13.695 
13.732 
13.816 
13.946 
14.118 

14.331 
14.578 
14.856 
15.160 
15.482 

15.818 
16.160 
16.501 
16.833 
17.149 

17.441 
17.702 
17.925 
18.106 
18.241 


Mean  Place 
Sec  d,  Tan  d 


Df  a,  Dm  a 


37 

84 

130 

173 

213 

347 
378 
304 
333 
336 

343 
341 
383 
316 
3D3 

361 
323 
181 
135 
84 

18.325  3, 
18.357  — 
18.337  ^ 
18.268  ~ 
18.152  "• 

U6 

17.996 

17.806  *^ 

17.590  ^* 

17.359  ^^ 

17.121  ^ 
335 

16.886 

16.666^ 

16.468  ^^ 

16.302  *•* 

16.172  ^^ 
87 

16.085 

16.043  — 

16.049    * 


DedinA- 
Uon. 


+37     8 


// 


63.11 
60.30 
57.46 
54.68 
52.09 

49.79 

47.88 

46.43 

45.52   3^ 

45.16  — 
33 

45.38 


381 
384 
378 
350 
330 


101 

145 

01 


/SigtttatU. 

^.5.1 


Right 
Ascension. 


78 
133 
181 
334 
361 


46.16 

47.49 
49.30 
51.54 

54.15 
57.02 
60.09 
63.26 
66.47 

69.63 
72.66 
75.52 
78.12 
80.45 

82.42 

84.02 

85.22 

85.98   32 

86.30  — 
15 

86.15 

85.54 

84.47 

82.97 

81.08 


387 
307 
317 
331 
316 


303 
386 
360 
333 
107 


160 
130 

7(i 


78.83 
76.29 
73.56 


61 
107 
150 
180 
335 

354 
273 


h      m 
19    41 


8 

27.402 
27.497 
27.629 
27.797 
27.997 

28.223 
28.475 
28.748 
29.038 

aV.044 

29.661 
29.984 
30.309 
30.630 
30.946 

31.243 
31.519 
31.766 
31.979 
32.153 


05 
133 
168 
300 
336 

352 
373 
300 

306 
317 

333 
335 
331 
316 
207 


14.869 
1.255 


63.39 
+0.758 


+0.04 
+0.2 


-0.02 
-0.9 


276 
347 
213 
174 
130 

32.283  3^ 

32.367  3^ 

32.403  — 

32.392   " 

32.337   " 
03 


32.244 
32.117 
31.967 
31.800 
31.629 

31.464 
31.314 
31.189 
31.093 
31.036 

31.019 
31.045 
31.112 


137 
150 
167 
171 
165 

150 

125 

06 

57 

17 

36 
67 


Dadin^ 

tion. 


-19  57 


tt 


55.89 
55.78 
55.63 
55.41 
55.13 

54.76 
54.29 
53.71 
53.00 
52.19 

51.29 
50.31 
49.27 
48.24 
47.19 

46.21 
45.31 
44.52 
43.88 
43.37 

43.01 
42.80 


11 
15 
33 
38 
37 

47 
58 

71 
81 
00 

08 
104 
106 
105 

06 

00 
70 
64 
51 
36 

31 

8 


42.72  — 
42.77     * 


14 
33 

35 
37 
27 
24 
30 

14 
0 
5 

44.65  — 
3 

44.62 

44.56     • 

44.47     • 


42.91 

43.13 
43.38 
43.65 
43.92 
44.16 

44.36 
44.50 
44.59 
44.64 


Mag.  2.8 


Right 
Asotnsion. 


27.794 
1.064 


50.06 
-0.363 


h  m 
19  42 


8 

15.875 
15.446 
15.554 
15.695 
15.868 

16.070 
16.296 
16.544 
16.813 
17.095 

17.889 
17.690 
17.992 
18.290 
18.579 

18.852 
19.100 
19.321 
19.509 
19.658 


71 
106 
141 
173 
302 

226 
248 
260 
283 
204 

301 
302 


280 

278 

248 
221 
IBS 
140 
107 


19.766 

19.828  jj^ 
19.847  — 
19.822  ^ 

65 
101 


+0.07 
+0.2 


+0.01 
-0.9 


19.757 

19.656 
19.525 
19.372 
19.205 
19.034 

18.868 
18.715 
18.584 
18.482 
18.413 

18.380 
18.387 
18.431 


131 
153 
167 
171 
166 

153 

181 

102 

60 

83 

7 
44 


D«dlii»- 
Uon. 


+10  24 


// 


24.97 
23.30 
21.63 
20.04 
18.61 


167 
167 
150 
143 
120 


17.41 
16.48 
15.90 


03 

58 


21 
15.69  — 

15.88   ^^ 
58 

16.46 


17.40 
18.69 
20.29 
22.12 

24.15 
26.30 
28.51 
30.73 
32.89 

36.86 
38.59 
40.13 
41.44 


04 
128 
160 
183 
206 

21^ 
221 
222 
216 
206 

102 
173 
154 
131 
106 


42.50 

43.30 
43.85 
44.13 


80 

55 

28 

3 

44.16  — 
25 


43.91 
43.42 
42.66 
41.67 
40.46 

39.06 
37.51 
35.87 


40 

76 

00 

121 

140 

155 

164 


15.965 
1.017 


27.84 
+0.184 


+0.06 
+0.2 


■0.01 
-0v9 


dOygni. 

Mag.  3.0 


Right 


h     m 
19    42 

8 

19.526 


19.545 
19.618 
19.743 
19.919 

20.141 
20.406 
20.706 
21.035 
21.388 

21.754 
22.127 
22.498 
22.858 
23.198 

28.510 
23.786 
24.019 
24.204 
24.336 


10 

73 

125 

176 

222 

264 
301 
320 

353 
366 

373 
371 
360 
340 
313 


376 
333 
185 
133 

76 

24.412   ^^ 

24.431  — 

24.393  ^ 

24.300  ^ 

24.156  "^ 
;87 


23.969 
23.744 
23.490 
23.219 
22.940 

22.664 
22.408 
22.164 
21.958 
21.793 

21.673 
21.604 
21.588 


335 
354 

371 

370 
276 


261 
230 
206 
165 
120 

60 
16 


Declina- 
tion. 


+44  55 


tt 


31.07 
28.04 
24.96 
21.95 
19ai 


308 
308 
301 
284 
254 


W-57  ^, 
218 

11.68^ 

11.19  -- 
11 

11.30 

12.01 

13.30 

15.13 

17.42 


71 
120 
188 
220 
208 

200 
321 
336 

340 
337 

327 
308 

284 
254 
210 

^•^180 

^2-^^  136 
53.50 

54.40  ^ 

54.83  — 
8 

54.75 

54.17 

53.09 

51.53 

49.54 


20.10 
23.09 
26.30 
29.65 
33.05 

36.42 
39.69 
42.77 
45.61 
48.15 


47.16 
44.45 
41.54 


58 

106 
156 
100 
288 

271 
201 


21.021 
1.412 


30.53 
+0.997 


+0.04 

+0.2 


-0.93 
-0.9 


APPARENT  PLACES  OF  STABS,  1916, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


w 


Mhlnftflin 
Ban  Tune. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.    9.9 


Mar. 


19.9 
29.9 
10.9 
20.8 
30.8 


Apr. 


9.8 

19.7 

29.7 

May    9.7 

19.7 

29.6 

( June    8.6 

18.0 

28.6 

July    8.5 

18.5 
28.5 
'  Aug.  7.4 
17.4 
27.4 

Sept.  6.4 
16.3 
26.3 

Oct.  6.3 
16.3 

26.2 

Nov.    5.2 

15.2 

25.1 

Dec.    5.1 

15.1 
25.1 
35.0 


Mean  Place 
Sec  a,  Tan  d 


Df  a,  J>ma 
Df  d,  Dm  d 


f  8agiltazU. 

Mag.  4.2 


Rlgbt 
Asceiuion. 


h 

s 
2ZJ^7 
27,687 
27.836 
28.030 
28.265 


m 
49 


28.537 
28.842 
29.174 
29.531 
29.905 

30.295 
30.695 
31.097 
31.496 
31.885 

32.255 
32.598 
32.907 
33.175 
33.394 


100 

149 
194 
235 
272 

305 
332 
357 
374 
390 

400 
402 
399 
389 
370 


343 
309 
208 
219 
165 

33.559  ^^ 
33.667  ^^ 
33.714  — 
33.703  " 
33.636  ®^ 

117 

33.519 
33.360^ 
33.168  ^" 

210 


32.952 
32.728 

32.508 
32.305 
32.130 
31.992 
31.900 

31.858 
31.868 
31.929 


224 
220 

203 

175 

138 

92 

42 


10 
61 


DecUna- 
tion. 


-42    5 


tf 


31.57 
30.08 
28.53 
26.95 
25.37 

23.80 
22.28 
20.82 
19.44 
18.15 


149 
155 
158 
158 
157 

152 
146 
138 
129 
115 


17.00 
16.00 
15.16 
14.53 
14.10 

13.91 
13.94 
14.22 
14.72 
15.44 

16.33 
17.37 
18.52 
19.72 
20.92 

22.04 
23.06 
23.91 
24.55 
24.94 

25.05 
24.88 
24.43 
23.72 
22.78 

21.63 
20.32 
18.89 


100 
84 
63 
43 
19 

3 
28 
50 
72 

89 

104 
115 
120 
IX 
112 

102 
85 
64 
39 
11 

17 
45 
71 
94 
115 

131 
143 


28.069 
1.348 


23.95 
-0.903 


+0.08 
•fO.2 


+0.03 
-0.9 


fPiTonls. 

Mag.  4.1 


Right 
Ascension. 


h 
19 


m 
50 


8 

51.70 
51.81 
52.06 
52.44 
52.93 

53.53 
54.22 
54.99 
55.82 
56.70 

57.62 
58.55 
59.48 
60.38 
61.26 

62.08 
62.83 
63.50 
64.04 
64.48 

64.79 

64.96 

64.97  ~ 

64.86  " 
25 

89 


11 
25 
38 
49 
60 

69 
77 
83 

88 
92 

93 

93 
90 
88 
83 

75 
67 
54 
44 
31 

17 


64.61 

64.22 
63.74 
63.18 
62.55 
61.90 

61.24 
60.62 
60.05 
59.56 
59.20 


48 
56 

^ 
65 

66 

62 
57 
49 
36 
25 


68.95  jjj 

58.83- 
58.84    ^ 


Ptelina- 
Uon. 


-73    7 


// 


69.75 
66.69 
63.59 
60.52 
57.54 

54.74 
52.17 
49.87 
47.89 
46.28 

45.04 
44.22 
43.82 
43.82 
44.27 

45.12 
46.37 
47.98 
49.89 
52.07 

54.43 
56.92 
59.44 
61.90 
64.23 

66.30 
68.06 
69.42 
70.31 
70.70 

70.56 
69.87 
68.65 
66.95 
64.81 

62.30 
59.52 
56.53 


306 

810 
307 


280 


257 
230 
196 
161 
124 


82 

40 

0 

45 

85 

125 
161 
191 
218 
236 

249 
252 
246 
238 
207 

176 

136 

80 

39 

14 

09 
122 
170 
214 
251 

278 
299 


53.723 
3.446 


60.88 
-3.298 


+0.14 
+0.2 


+0.10 
-0.9 


/^AquUfB. 

Mag.  3.9 


Right 
.\soention. 


h   m 
19  51 


8 

10.704 
10.770 
10.872 
11.007 
11.174 


66 

102 
135 
167 
106 

11.369 
11.590  ^^ 
11.832  ^^ 
12.095**' 
12.374  ^ 

291 

12.665 


12.965 
13.268 
13.568 
13.860 

14.139 
14.395 
14.625 
14.822 
14.982 


300 

303 
300 
202 

279 

256 
230 
197 
160 
118 

15.100  ^^ 
15.175  ^ 
15.206  — 
15.193  ^^ 
15.133  " 

90 

15.048 
14.926  ^" 
14.782  "^ 

159 


14.623 
14.457 

14.295 
14.145 
14.017 
13.914 
13.844 

13.810 
13.812 
13.853 


166 

162 


150 

128 

103 

70 

34 


41 


Declina- 
tion. 


+  6  11 


// 


43.26 
41.83 
40.41 
39.06 
37.86 

36.86 
36.12 
35.68 


35.59  — 
35.85  * 

63 


143 
142 
135 
120 
100 


74 
44 


36.47 
37.41 
38.68 
40.20 
41.94 


43.83 
45.83 
47.86 
49.89 
51.86 

53.72 
55.42 
56.96 
58.30 
59.43 

60.34 
61.01 
(51.46 
61.67 
61.67 

61.43 
60.98 
60.31 
59.45 
58.41 

57,20 
55.87 
54.47 


94 
127 
152 
174 
189 

300 
208 
208 
197 
186 

170 
154 
134 
113 
91 

67 
45 
21 
6 
24 

45 

67 

86 

104 

121 

133 
140 


11.228 
1.006 


46.21 
+0.108 


+0.06 
+0.2 


0.00 
-0.9 


Mag.  3.7 


Right 
Ascension. 


h      m 
19    55 


8 

0.562 
0.610 
0.698 
0.822 
0.980 

1.168 
1.387 
1.630 
1.896 
2.180 

2.477 
2.785 
3.094 
3.400 
3.698 

3.980 
4.238 
4.469 
4.664 
4.820 

4.933 
5.001 


48 

88 

124 

158 

188 

219 
243 
266 
284 
297 


306 

309 
306 
296 
282 

258 
231 
195 
156 
113 

66 


22 

5.023  — 
5.000  ® 


4.935 

4.832 
4.698 
4.539 
4.365 
4.183 

4.004 
3.837 
3.689 
3.567 
3.476 


65 
103 

134 
159 
174 
182 
179 

167 

148 

122 

91 

54 


3.422 
3.406  — 
3.429  ^ 


Declina- 
tion. 


+19   15 


// 


46J» 
44.51 
42.43 
40.42 
38.56 

36.94 

35.64 

34.71 

34.21 

34.16  — 
41 

34,57 

35.44 

36.72 

38.38 

40.37 


206 
208 

201 
186 
162 


130 
93 
50 


42.60 
45.02 
47.58 
50.18 
52.76 

55.27 
57.66 
59.86 
61.86 
63.60 

65.07 

66.24 

67.09 

67.63 

67.83  — 
15 

67.68 

67.21 

66.41 

65.28 

63.88 


87 
128 
166 
199 
223 

342 
256 

360 
258 
351 

239 
220 
200 
174 
147 

117 
85 
54 


62.21 

60.35 
58.35 


47 

80 

113 

140 

167 

186 
300 


1.264 
1.060 


47.78 
+0.350 


+0.05 
+0^2 


-0.01 
-0.9 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washincton 
Mean  Tune. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 


Mar. 


19.9 
29.9 
10.9 
20.8 
30.8 


Apr. 


9.8 

19.8 

29.7 

May     9.7 

19.7 

29.7 

June    8.6 

18.6 

28.6 

July    8.5 

18.5 
28.5 
Aug.  7.5 
17.4 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.2 

Nov.    6.2 

16.2 

25.2 

I>ec.    5.1 

15.1 
25.1 
35.1 


Mean  Place 
Sec  ^,  Tan  a 


D^a,  Dm  a 


tc  Oephel. 

>lag.4.4 


Right 
Asoan^km. 


h      m 
20    11 

8 

37.36 
36.98 
36.80 
36.80 
37.00 


37.38 
37.93 
38.65 
39.48 
40.41 

41.41 
42.43 
43.46 
44.44 
45.37 

46.20 
46.91 
47.47 
47.90 
48.16 

48.24 
48.16 
47.92 
47.50 
46.94 

46.25 
45.43 
44.51 
43.52 
^.48 

41.41 
40.34 
89.31 
38.33 
37.43 

96.66 
36.02 
35.54 


18 

0 

30 

88 

66 

72 


100 

109 

108 

96 

98 


71 
68 
43 

36 
8 

8 

21 
42 
66 

00 

82 
02 
00 

104 
107 

107 

108 

08 

90 

77 

64 
48 


Dedin*- 
Uoo. 


+77  27 


// 


88.38 
35.32 
32.07 
28.74 
25.47 

22.39 
19.62 
17.27 
16.42 
14.16 

13.52 
13.53 
14.17 
15.42 
17.22 

19.54 
22.29 
25.39 
28.76 
82.31 

35.95 
89.60 
43.19 
46.62 
49.84 

52.78 
55.37 
57.55 
59.29 
60.54 


806 

325 
833 

827 
808 

2n 

286 

186 

126 

64 


1 

64 

126 

180 

282 

276 
SIO 
336 

856 
864 

366 
350 
343 
322 
204 

250 
218 
174 
125 
71 

61.25   ,^ 

61.41  — 

60.99   *^ 

60.00  ^ 

58.46*" 
205 


50.41 
53.91 
51.04 


250 
287 


44.499 
4.606 


32.26 
+4.496 


-0.04 
+0.2 


-0.16 
-0.8 


84  Vnli^eottlie. 

Mag.  5.4 


Rlgbt 
Aaoeoflfton. 


h     m 
20    13 


8 

10.677 
10.703 
10.766 
10.867 
11.004 

11.177 
11.382 
11.615 
11.875 
12.157 

12.457 
12.768 
13.086 
13.403 
13.712 

14.008 
14.283 
14.528 
14.740 
14.911 

15.039 
15.121 


25 

68 

102 

187 

178 

206 
233 
260 
282 
300 

311 
318 
317 
300 
206 

275 
246 
212 
171 
128 

82 


86 

15.156  — 
15.145  " 
15.089  " 

06 

14.993 


14.863 
14.705 
14.528 
14.342 

14.156 
13.976 
13.813 
13.672 
13.562 

13.480 
13.446 
13.443 


180 

168 
177 
186 
187 


180 
162 
141 
110 
76 

40 
3 


Declina- 
tion. 


+24  24 


t$ 


42.62 
40.41 
38.15 
35.93 
33.86 

31.99 
30.44 
29.28 
28.55 


221 

226 
222 
208 
186 

166 
116 

n 


24 

28.31  — 

24 


28.55 
29.27 
30.46 
32.08 
34.06 


36.34 
38.88 
41.67 
44.35 
47.16 

49.93 
52.59 
55.09 
57.39 
59.43 

61.19 
62.65 
163.78 
64.55 
64.96 

64.98 
64.64 
63.92 
62.84 
61.44 

59.73 
57.78 
55.64 


72 
110 
162 
108 
228 

254 


278 
281 
277 

266 
250 
230 
204 
176 


146 

113 

77 

40 

3 

34 

72 

108 

140 

171 

105 
214 


11.441 
1.098 


42.01 
+0.454 


+0.06 
+0.2 


-0.02 
-0.8 


ot^  Capriooml. 
Mag.  3.8 


Rigbt 
AaoanjitKi. 


h   m 
20  13 


8 

23.881 
23.440 
23.533 
23.661 
23.821 

24.009 
24.224 
24.463 
24.724 
25.003 

25.299 
25.607 
25.922 
26.239 
26.552 

26.854 
27.140 
27.401 
27.632 
27.826 


50 


128 
160 
188 

215 
289 
261 
279 
296 

808 
316 
317 
313 
302 

286 
261 
281 
194 
153 


27.979 

28.088 
28.151   jy 
28.168  — 
28.141   ^ 

68 

28.073 

103 
130 
148 
150 
158 

149 

181 

106 

75 

40 


27.971 
27.841 
27.693 
27.634 

27.376 
27.227 
27.096 
26.990 
26.915 

26.875 


26.870  — 
26.903  ** 


Declina- 
tion. 


-12  48 


It 


26 
22 
13 

2 


26.33 

26.59 

26.81 

26.94 

26.96-: 
11 

26.86 
26.58 
26.14 
25.50 
24.68 


P  Capzloomi. 
Mag.  3.2 


27 
44 

64 
82 
08 


23.70 
22.55 
21.28 
19.93 
18.52 

17.12 
15.76 
14.47 
13.30 
12.26 


115 
127 
136 
141 
140 

136 
120 
117 
104 
88 


11.38 

10.68 

10.14 

9.77 

9.56 

9.48 
9.51 
9.64 
9.84 
10.10 

10.38 
10.69 
11.00 
11.33 
11.66 

11.98 
12.29 
12.57 


70 

54 

37 

21 

8 

3 
13 
20 
26 

28 

31 
31 
83 
82 
33 

31 
28 


Riclit 
A8oeD$ion. 


Declina- 
tion. 


h      m 
20    16 


23.716 
1.026 


21.67 
-0.227 


+0.07 
+0.2 


+0.01 
-0.8 


i 
17.909 
17.366 
17.468 
17.685 
17.744 

17.931 
18.146 
18.S85 
18.647 
18.928 

19.226 
19.536 
19.853 
20.173 
20.490 

20.796 
21.085 
21.360 
21.686 
21.786 


57 

92 

127 

159 

187 

215 
380 
262 
281 

296 

310 
317 
320 
317 
305 

200 

265 
336 
300 
158 


^^^^  113 

22.057  ^^ 
22.124  2^ 
22.145  — 
22.121  ^ 

66 


22.056 
21.955 
21.826 
21.678 
21.519 

21.359 
21.208 
21.074 
20.966 
20.888 

20.844 


20.838  — 
20.869  ^* 


100 
130 
148 
150 
160 


161 

134 

106 

78 

44 


6 


-15     2 


// 


55.76 
55.88 


12 


55.94-^ 


55.92 
55.80 

55.54 
55.14 
54.58 
53.85 
52.96 

51.92 
60.75 
49.48 
48.14 
46.78 

46.43 
44.14 
42.95 
41.87 
40.94 

40.19 
39.60 
39.18 
38.94 
38.84 

38.87 
39.00 
39.22 
39.48 
39.78 

40.08 
40.38 
40.67 
40.94 
41.18 

41.40 
41.59 
41.74 


2 
12 
25 

40 
55 

73 

8» 
104 

117 
127 
134 
135 
135 

12» 

11» 

lOB 

03 

75 

50 
42 
24 

10 

3 

13 
22 
25 

30 
30 

30 
20 
27 
24 
22 

19 
15 


17.627 
1.036 


50.73 
-0.269 


+0.07 
+0.2 


+0.01 
-0.8 


480 


APPAKENT  PLACES  OF  STABS,  1916. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washtakton 
Maui  Tune. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 

19.9 
29.9 
Mar.  10.9 
20.9 
30.8 

Apr.  9.8 
19.8 
29.7 

May  9.7 
19.7 

29.7 

June    8.6 

18.6 

28.6 

Julys   8.6 

18.5 
28.5 
Aug.  7.5 
17.4 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.3 

Nov.    5.2 

15.2 

25.2 

Dec.    5.1 

15.1 
25.1 
35.1 


Mean  Place 
Sec  a,  Tan  a 


Df  a,  Dw  a 
Df  d,  D.»  d 


Mag.  2.1 


Riglit 
Aaoension. 


h 
20 


m 
18 


8 

59.913 
59.966 
60.086 
60.271 
60.516 

60.817 
61.168 
61.563 
61.998 
62.464 

62.957 
63.468 
63.990 
64.514 
65.030 

65.526 
65.993 
66.418 
66.791 
67.105 

67.349 
67.519 
67.610 
67.622 
67.557 

67.419 
67.218 
66.965 
66.673 
66.358 

66.037 
65.727 
65.443 
65.199 
65.007 


63 
lao 

185 
345 
301 

351 
395 
485 
466 
493 

511 
52a 
524 
516 
496 


467 
425 
373 
814 
244 


170 
91 
12 

65 
138 

201 
253 
292 
315 
321 

310 
284 
244 
192 
131 


64.876  ^ 
64.810  — 
64.815    ^ 


60.575 
1.836 


Dedina- 
tlon. 


-57    0 


// 


28.70 
26.40 
23.97 
21.47 
18.96 

16.50 

14.12 

11.88 

9.82 

7.96 

6.36 
5.02 
3.99 
3.29 
2.94 

2.93 
3.28 
3.97 
4.99 
6.29 

7.85 

9.61 

11.49 

13.43 

15.36 

17.19 
18.85 
20.27 
21.37 
22.10 

22.43 
22.34 
21.81 
20.87 
19.53 

17.85 
15.89 
13.69 


230 
243 
260 
251 
246 

238 
224 
206 

186 
160 


134 

103 

70 

35 

1 

35 
60 
02 
30 
56 

76 
88 
94 
93 
83 

66 
42 
10 
73 
33 

9 
53 

94 
134 

168 

196 
220 


19.20 
-1.540 


+0.09 
+0.2 


+0.06 
-0.8 


VCygnL 

Mag.  2.3 


Rigbt 
Afloeosloii. 


h   m 
20  19 

8 

11.602 
11.588  — 
11.623  ^ 
11.705  ®* 
11.834  "• 

172 


12.006 
12.221 
12.473 
12.758 
13.072 

13.408 
13.759 
14.115 
14.470 
14.815 

15.143 
15.443 
15.708 
15.933 
16.112 


215 
252 
285 
314 

386 

861 
856 
356 
346 
328 

300 
265 
225 
179 
128 


16.240  ^^ 
16.315 
16.336  — 
16.304  ^ 
16.221   ^ 

128 


16.093 
15.924 
15.724 
15.502 
15.265 

15.025 
14.790 
14.572 
14.376 
14.211 

14.084 
13.997 
13.955 


169 
200 
222 
237 
240 

235 
218 
196 
165 
127 

87 
42 


Declina- 
tion. 


+39  58 


// 


77.26 
74.55 
71.74 
68.92 
66.20 

63.73 
61.58 
59.84 
58.60 
57.90 

57.78 
58.25 
59.26 
60.81 
62.82 

65.25 
68.01 
71.03 
74.23 
77.51 

80.82 
84.06 
87.16 
90.08 
92.75 

95.11 
97.12 
98.74 
99.94 
100.70 

100.99 

100.80 

100.14 

99.00 

97.42 

95.44 
93.13 
90.53 


271 
261 
282 
272 
247 


216 

174 

124 

70 

12 

47 
101 
155 
201 
248 

276 
309 
320 
328 
331 

824 
310 
292 
267 
236 


201 
162 

120 
76 
29 


19 
66 

114 
158 
198 


231 
260 


12.795 

1.305 


74.03 
+0.839 


+0.04 
+0.2 


-0.03 
-0.8 


ft  Capiiooait 

Mag.  5.2 


Rigbt 
Ascension. 


b      m 
20    22 


s 
30.585 
30.638 
30.724 
30.847 
31.003 

31.188 
31.401 
31.641 
31.902 
32.188 

32.488 
32.800 
33.122 
33.449 
33.774 

34.088 
34.385 
34.659 
34.905 
35.112 

35.278 
35.402 
35.475 


53 

86 
123 
166 
186 

213 
240 
261 


800 


812 
822 
827 
325 
314 

297 
274 
246 
297 
166 


124 
73 


27 
35.502  — 

35.484   " 
62 

35.422 

35.323 

35.197 

35.048 

34.886 

34.725 
34.570 
34.434 
34.321 
34.238 


99 

126 
149 
162 
161 

155 

136 

113 

83 

49 


34.189  ^ 
34.177  — 
34.203  ^ 


DecUna- 
tkm. 


-18  29 


fi 


21.43 
21.33 
21.17 
20.91 
20.54 

20.07 
19.46 
18.73 
17.84 
16.82 

15.67 
14.44 
13.14 
11.79 
10.47 

9.21 
8.01 
6.94 
6.01 
5.26 

4.68 
4.28 
4.06 


10 
16 
26 
87 

47 

61 

78 

89 

102 

116 

128 
180 
186 
139 
126 

120 

107 

98 

75 

68 

40 
22 


Mag.  5.0 


6 
4.00  — 

4,09     ^ 
19 


4.28 
4.57 
4.91 
5.29 
5.«7 


6.01 
6.31 
6.65 
6.73 

6.88 

6.96 
6.96 
6.90 


84 
38 
38 
84 

80 
24 
IS 
16 

8 

0 
6 


30.878 
1.054 


15.96 
-0.334 


+0.07 
+0.2 


+0.01 
-0.8 


Right 


h      m 
20    24 


8 

3.979 
4.029 
4.115 
4.236 
4.389 

4.573 
4.784 
5.020 
5.282 
5.562 

5.862 
6.174 
6.495 
6.820 
7.143 

7.458 
7.765 
8.030 
8.275 
8.483 

8.661 
8.774 
8.860 


60 

86 

131 

153 

184 

211 


262 
280 
300 

313 
321 
335 
333 
315 


397 
375 
245 
306 
168 


123 
76 


39 

8.879  — 
8.861    ^ 

60 

8.801 
8.706 
8.679 
8.431 
8.272 

8.111 
7.966 
7.818 
7.705 
7.621 


96 
137 
148 
159 
161 

155 
138 
113 
84 
50 


7.671  ^, 
7.668  — 
7.681    ® 


4.266 
1.052 


-18    5 


rf 


37  J7 
37.10 
36.94 
36.71 
36^ 

35.91 
35.32 
34.58 
33.71 
32.69 

ZIM 
30.31 
29.00 
27.66 
26.32 

26.02 
23^ 
22.71 
21.75 
20.96 

20.36 
19.9S 
19.69 
19.60  - 
19.66    ^ 


ift 

s 
n 

Si 

n 

*: 

KB 
114 

m 

ur 
m 

IK 

«) 


19.84 
20.13 
20.46 
20.83 
21.19 

21.54 
21.85 
22.11 
22.31 
22.41 

22.56 


22.59- 
22.56 


9 
8 

r 

y 

11 

26 
20 
U 
10 

J 


31.78 
-0.327 


+0.07 
+0.2 


+0.01 
-0.8 


APPAKENT  PLACES  OF  STARS,  1916. 


481 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washlnffton 
Mean  Tune. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 


Mar. 


19.9 
29.9 
10.9 
20.9 
30.8 


Apr. 


9.8 

19.8 

29.7 

May    9.7 

19.7 

29.7 

June    8.6 

18.6 

28.6 

July    8.6 

18.5 
28.5 
Aug.  7.5 
17.4 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.3 

Nov.    5.2 

15.2 

25.2 

Dec.    5.1 

15.1 
26.1 
36.1 


41C7giii. 

Mag.  4.1 


Right 
AscensioD. 


h      m 
20    25 


8 

66.983 
66.985 
57.028 
57.111 
67.234 

67.394 
57.690 
67.819 
68.078 
68.363 

68.669 
68.989 
69.318 
59.648 
59.971 

60.281 
60.670 
60.830 
61.066 
61.240 

61.379 
61.470 


2 

43 

83 

123 

160 

IM 
220 

250 
285 

aoo 

320 
320 
330 
323 
310 

280 
200 
226 
184 
130 

01 


43 
61.613  — 

61.506  ^ 


61.464 

61.369 
61.228 
61.066 
60.881 
60.686 

60.486 
60.291 
60.110 
69.961 
59.820 

60.722 
59.659 
59.635 


52 
06 

131 
162 
185 
105 
201 

104 
181 
150 
131 
08 

63 
24 


Declina- 
tion. 


+30    5 


It 


17.90 
16.63 
13.08 
10.66 
8.32 

6.21 
4.41 
2.98 

2-^  48 

1.54  — 

6 

1.60 

2.17 

3.24 

4.78 

6.73 


237 
245 
242 
234 
211 


180 

143 

06 


9.06 

11.66 
14.47 
17.42 
20.42 

23.42 
26.34 
29.12 
31.70 
34.06 

36.10 
37.84 
39.23 
40.24 
40.86 

41.06 
40.86 
40.23 
39.22 
37.80 

36.05 
34.02 
31.76 


57 

107 
154 
105 
233 

260 
281 
205 
300 
300 

202 
278 
258 
235 
205 

174 

130 

101 

61 

21 

21 

62 
101 
142 
175 

203 
226 


^Oephel. 
Mag.  4.3 


Right 
Ascension. 


h 
20 


m 
28 


13 


8 

7.73 
7.60 
7.54  1 

3 
11 
20 


7.67 
7.68 

7.88 
8.16 
8.52 
8.93 
9.39 

9.89 
10.41 
10.96 
11.48 
11.99 

12.46 
12.88 
13.24 
13.54 
13.76 

13.90 


28 
36 
41 
46 
50 

52 
54 
53 
51 
47 

42 
36 
30 
22 
14 

6 


13.96  - 

13.94    ^ 


13.82 
13.64 

13.38 
13.06 
12.69 
12.28 
11.84 

11.38 
10.93 
10.49 
10.08 
9.71 

9.39 
9.13 
8.94 


12 
18 
26 

32 
37 
41 
44 
46 

45 
44 
41 
37 
32 

26 

10 


Declina- 
tion. 


+62  42 


// 


47.96 
44.95 
41.75 
38.47 
36.24 

32.19 
29.44 
27.10 
26.26 
24.00 

23.36 
23.36 
24.00 
26.26 
27.06 

29.39 
32.15 
35.27 
38.66 
42.24 

46.91 
49.60 
63.22 
56.69 
69.96 

62.92 
66.54 
67.77 
69.64 
70.82 

71.57 
71.77 
71.40 
70.46 
68.98 

66.98 
64.53 
61.73 


300 
320 
328 
323 
306 

275 
234 
184 
126 
64 


0 

64 

125 

181 

233 

276 
312 
338 
350 
367 

300 
362 
347 
326 
207 

262 
223 
177 
128 
75 

20 

37 

04 

148 

200 

245 
280 


B  Delphini. 
Mag.  4.0 


Right 
Ascension. 


h   m 
20  29 


8 

11.616 
11.542 
11.603 
11.697 
11.826 

11.984 
12.171 
12.386 
12.626 
12.889 

13.169 
13.464 
13.770 
14.078 
14.383 

14.679 
14.958 
15.214 
16.439 
15.631 

15.781 
15.889 
15.961 


26 

61 

04 

128 

150 

187 
215 
240 
268 
280 

205 
306 
308 
305 
206 

270 
256 
225 
102 
150 

108 
62 


18 

15.969  — 

15.944   ^ 
65 


15.879 
15.780 
15.663 
16.506 
15.348 

15.186 
15.030 
14.888 
14.767 
14.672 

14.607 
14.575 
14.577 


00 
127 
147 
158 
162 

156 

142 

121 

05 

65 

32 
2 


Declina- 
tion. 


+11    0 


n 


60.71 
69.17 
57.62 
66.11 
54.72 


154 
156 
151 
130 
118 


53.54 
62.69 
51.97 


05 
62 


26 
51.71  — 

61.82   " 

48 


52.30 
53.18 
54.41 
55.96 
67.77 


69.81 
61.99 
64.26 
66.57 
68.84 


71.04 
73.11 
76.02 
76.72 

78.22 

79.47 
80.47 
81.21 
81.69   ^ 
81.91  — 

5 

81.86 
81.56 
80.99 
80.18 
79.16 


88 
123 
155 
181 
204 

218 
227 
231 
227 
220 

207 
101 
170 
150 
126 

100 
74 
48 


77.94 
76.56 
76.07 


31 

56 

81 

102 

122 

138 
140 


Qroombxidge  8841. 

Mag.  6.4 


Right 
Ascension. 


h      m 
20    30 


28 

15 

2 


8 

18.09 
17.81 
17.66 
17.64  _: 
17.75  " 

25 

18.00 
18.37 
18.85 
19.43 
20.08 

20.80 
21.65 
22.30 
23.06 
23.76 

24.42 
26.00 
26.49 
26.88 
26.16 

26.31  ^ 
26.35- 
26.26    ® 

20 
32 
42 


37 

48 
58 
65 
72 

75 
75 
75 
71 
66 

58 
40 
30 
28 
15 


26.06 

25.74 

25.32 
24.81 
24.22 
23.67 
22.87 

22.16 
21.42 
20.71 
20.03 
19.41 

18.86 
18.40 
18.05 


51 
50 
65 
70 
72 

73 
71 
68 
62 
55 

46 
85 


Declina- 
tion. 


+72   14 


// 


57.62 
54.63 
51.44 
48.12 
44.83 

41.68 
38.81 
36.34 
34.36 
32.94 


200 

310 
332 
320 
315 

287 
247 
100 
141 
80 


32.14   ,^ 

31.96  — 

32.42   *^ 

33.60*^ 

35.18  ^" 
221 

37.39 

265 

303 

834 

354 

368 

372 
367 
356 
336 
310 


40.04 

43.07 
46.41 
49.95 

63.63 
67.36 
61.02 
64.68 
67.94 

71.04 
73.82 
76.21 
78.15 
79.62 


278 
230 
104 
147 
02 


80.54 

80.91  — 

80.70   " 

79.91   ^ 

78.66^ 
180 

76.66 

74.30^ 

71.51  ^ 


Mean  Place 
Sec  a,  Tan  ^ 


67.846 
1.156 


16.56 
+0.679 


10.604 
2.181 


41.18 
+1.939 


12.011 
1.019 


61.28 
+0.196 


22.763 
3.280 


49.78 
+3.124 


D^a,  D»a      +0.05 
Df^,  Dm^      +0.2 


-0.02 
-0.8 

79790^—1916 31 


+0.02 
+0.2 


-0.08 
-0.8 


+0.06 
+0.2 


-0.01 
-0.8 


0.00 
+0.2 


-0.13 
-0.8 


APPARENT  PLACES  OF  STARS,  1916. 


483 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washlnfi;ton 
Mean  Time. 


Jan.  1.1 
11.1 
21.0 
31.0 

Feb.  10.0 


Mar. 


19.9 
29.9 
10.9 
20.9 
30.8 


Apr. 


9.8 

19.8 

29.8 

May     9.7 

19.7 

29.7 

June    8.6 

18.6 

28.6 

July    8.6 

18.5 
28.5 
Aug.  7.5 
17.5 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.3 

Nov.    6.2 

15.2 

25.2 

Dec.    5.2 

15.1 
25.1 
35.1 


P  PaTonif. 
Mag.  3.6 


Ascension. 


b 
20 


m 
37 


8 

23.28 

23.26  1 

23.34    » 

23.52  ^« 

23.78  ^ 
85 

24.13 
24.54 
25.02 
25.56 
26.14 


41 

48 
64 
58 

63 


66 
68 
68 
68 
66 

62 
57 
51 
43 
84 

23 
14 


26.77 
27.43 
28.11 
28.79 
29.47 

30.13 
30.75 
31.32 
31.83 
32.26 

32.60 
32.83 
32.97 
33.01  - 
32.94    ^ 

18 

32.76 
32.49 
32.16 
31.76 
31.82 

30.86 
30.40 
29.97 
29.58 
29.25 

29.00 

28.84 
28.77 


27 
83 
40 
44 

46 

46 
43 
39 
33 
25 

16 
7 


Declina- 
tion. 


-66  30 


// 


33.31 
30.59 
27.70 
24.71 
21.69 

18.73 
15.87 
13.17 
10.70 
8.49 


273 
289 
299 

302 
296 

286 
270 
247 
221 
192 


6.57 

5.00 
3.81 
3.01 


157 

119 

80 


38 

2.63  — 

4 

2.67 
3.14 
3.98 
5.23 
6.82 


8.70 
10.80 
13.06 
15.39 
17.73 

19.96 
21.99 
23.75 
25.15 
26.13 

26.63 
26.62 
26.10 
25.08 
23.60 

21.69 
19.40 
16.82 


47 

84 

125 

150 

188 

210 
236 
233 
234 
223 

203 

176 

140 

98 

50 

1 

52 

102 

148 

191 

229 
258 


aCygnl. 

(Deneb.) 
Mag.  1.3 


Right 
Ascension. 


h     m 
20    38 

s 
32.736 

32.687  — 

32.688  ^ 

32.739   ^^ 

32.842  1^ 
152 

32.994 


200 
246 
284 
320 
849 


867 
879 
381 
873 
357 

831 
296 
254 
205 
153 


96 


33.194 
33.440 
33.724 
34.044 

34.393 
34.760 
35.139 
35.520 
35.893 

36.250 
36.581 
36.877 
37.131 
37.336 

37.489 
37.585  ^ 
37.624  — 
37.606  " 
37.533 

37.409 
37.242 
37.037 
36.805 
36.554 

36.293 
36.035 
35.787 
35.559 
35.359 

35.194 
35.069 
34.989 


73 

124 

167 
205 
232 
251 
261 

258 
248 
228 
300 
166 

125 

80 


Derllnifc- 
tion. 


+44  58 


// 


52.20 
49.50 
46.63 
43.71 
40.85 

38.18 
35.79 
33.81 
32.30 
31.34 

30.94 
31.14 
31.93 
33.27 
35.13 

37.44 
40.13 
43.14 
46.36 
49.73 

53.16 
56.57 
59.89 
63.06 
65.99 

68.64 
70.96 
72.90 
74.42 
75.49 

76.07 


270 
287 
292 
286 
267 


239 

198 

151 

96 

40 


20 

79 

134 

186 

231 

209 
301 
322 
337 
343 

341 
332 
317 
293 
265 

232 
194 
152 

107 
58 

9 


76.16  — 

75.74   ^^ 

74.82   ^ 

73.42  ^^ 
185 

71.57 

69.33*^^ 

66.78  ^ 


d  Delphlnl. 

Mag.  4.5 


Right 
Ascension. 


b     m 
20     39 


s 
31.727 
31.740 
31.787 
31.869 
31.984 

32.131 
32.309 
32.517 
32.751 
33.009 

33.287 
33.582 
33.888 
34.199 
34.508 

34.808 
35.093 
35.355 
35.589 
35.787 

35.946 
36.063 
36.132 


13 

47 

82 

115 

147 

178 
308 
234 
258 
278 

205 
306 
311 
309 
300 

286 
262 
234 
196 
159 

117 
60 


25 
36.157  — 

36.138   ^^ 

59 


36.079 
35.985 
35.861 
35.716 
35.557 

35.393 
35.234 
35.086 
34.956 
34.852 

34.776 
34.731 
34.721 


94 
124 
145 
159 
164 

159 
148 
130 
104 
76 

45 
10 


Decline 
lion. 


+14  46 


M 


21.37 
19.70 
17.99 
16.32 
14.75 


167 
171 
167 
157 
138 


HI 
80 
44 


13.37 
12.26 
11.46 
11.02 
10.98  ~ 

38 

11.36 
12.14 
13.31 
14.84 
16.66 

18.74 
21.00 
23.39 
25.84 
28.29 

30.68 
32.97 
35.08 
37.02 
38.73 

40.20 
41.39 
42.32 
42.95 
43.29 

48.34 
43.09 
42.57 
41.77 
40.71 

39.43 
37.96 
36.33 


78 
117 
153 
182 
208 

226 
239 
245 
245 
239 

229 
211 
194 
171 
147 

119 
03 
63 
34 

5 

25 

52 

80 

106 

128 

147 
163 


^  Capricoml. 
Mag.  4.3 


Right 
Ascension. 


b     m 
20    41 


8 

7.271 
7.305 
7.377 
7.485 
7.627 

7.802 
8.007 
8.240 
8.500 
8.784 

9.089 

9.410 

9.744 

10.085 

10.426 

10.761 
11.081 
11.380 
11.650 
11.884 

12.076 
12.222 
12.320 


34 

72 

108 

142 

175 

205 
233 
260 
384 
305 

321 
334 
341 
341 
835 

320 
299 
270 
234 
192 

146 

98 


47 
12.367  — 

12.365     ^ 

48 

12.317 
12.228   °" 


12.105 
11.957 
11.793 

11.624 
11.460 
11.308 
11.180 
11.079 


123 
148 
164 

169 


164 
153 
128 
101 
66 


11.013  3^ 
10.982  — 
10.988     * 


Dedina- 
tion. 


-25   34 


// 


30.45 
29.93 
29.29 
28.54 
27.69 


52 

64 

75 

85 

96 

26.73 

25.66  ^^ 

24.48  "* 

23.22  ^^ 
133 


21.89 

20.50 

19.07 

17.65  "^ 
138 

130 


139 


143 


16.27 

14.97 

119 

13.78 

12.74  *^ 

11.87 

11.21 

10.74 


87 
66 
47 
23 


10.51 

10.47  — ■ 
10.64 
10.97 
11.45 


4 

17 
33 
48 
58 


12.03 
12.67 
13.33 
13.97 
14.55 

15.03 
15.40 
15.62 


64 

66 
64 
58 
48 

37 
22 
9 


15.71  — 

15.66     * 
20 

15.46 

15.12 

14.68 


34 
44 


Mean  Place 
Sec  ^,  Tan  a 


24.239 
2.509 


22.61 
-2.301 


34.074 
1.414 


46.61 
+0.999 


32.244 
1.034 


20.78 
+0.264 


7.495 
1.108 


24.00 
-0.479 


Df  a,  Dm  a 


+0.11 
+0.3 


+0.10 
-0.8 


+0.04 
+0.3 


-0.04 
-0.8 


+0.06 
+0.3 


-0.01 
-0.8 


+0.07 
+0.3 


+0.02 
-0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wftshinffton 
Mean  Tune. 


Jan.     1.1 

11.1 

21.0 

31.0 

Feb.  10.0 

20.0 
29.9 
Mar.  10.9 
20.9 
30.8 

Apr.  9.8 
19.8 
29.8 

May  9.7 
19.7 

29.7 

June    8.7 

18.6 

28.6 

July     8.6 

18.6 
28.5 
Aug.  7.5 
17.5 
27.4 

Sept.  6.4 
16.4 
26.4 

Oct.  6.3 
16.3 

26.3 

Nov.    5.2 

15.2 

25.2 

Dec.    5.2 

15.1 
25.1 
35.1 


/lAquuli. 

Mag.  4.8 


Right 
AsoensioQ. 


h 
20 


m 
48 


Mean  Place 
Sec  a,  Tan  d 


8 

7.217 
7.241 
7.299 
7.388 
7.509 

7.660 
7.840 
8.047 
8.279 
8.536 

8.813 
9.107 
9.415 
9.729 
10.044 

10.355 
10.652 
10.931 
11.182 
11.400 

11.581 
11.719 
11.814 
11.862 


24 
58 

89 
121 
Iftl 

180 
207 
232 

257 
277 

294 

dm 

314 
315 
311 


297 
279 
251 
218 
181 


138 
95 

48 
3 


Deelina- 
Uon. 


11.865- 


11.826 
11.750 
11.644 
11.514 
11.369 

11.219 
11.071 
10.935 
10.818 
10.725 

10.661 
10.629 
10.628 


30 

76 
106 
130 
145 
150 

148 

136 

117 

93 

64 

32 
1 


-  9  17 


n 


61.14 
61.55 
61.90 
62.15 


41 
35 
25 


62.29  — 


62.28 
62.08 
61.68 
61.07 
60.24 

59.20 
57.97 
56.58 
55.06 
53.46 

51.82 
50.19 
48.62 
47.14 
45.79 

44.61 
43.60 
42.78 
42.17 
41.73 


20 
40 
61 
83 
104 

123 
139 
152 
160 
164 

163 
157 
148 
135 
118 

101 
82 
61 
44 
25 


Mag.  3.7 


Right 
Ascension. 


41.48  ^, 
41.37  — 
41.41     ^ 


41.56 
41.82 

42.13 
42.50 
42.91 
43.35 
43.81 

44.28 
44.74 
45.18 


15 
26 
31 

37 
41 
44 
46 
47 

46 
44 


7.468 
1.013 


57.56 
-0.164 


h 
20 


m 
48 


s 
14.721 

14.714  -! 

14.777   ®3 

14.907  ^30 

15.102  >«« 
256 

15.358 


15.670 
16.033 
16.445 
16.895 

17.381 
17.894 
18.427 
18.970 
19.510 

20.089 
20.546 
21.017 
21.439 
21.804 


312 
363 
412 
450 
486 


Declina- 
tion. 


513 
533 
543 
540 
529 


507 
471 
422 
365 
298 


22.102  ^, 
22.323  j^j 
22.464  ^ 
22.522  — 
22.498  ^ 

104 


+0.06 
+0.3 


+0.01 
-0.7 


22.394 
22.220 
21.982 
21.698 
21.379 

21.044 
20.709 
20.393 
20.107 
19.866 

19.682 
19.559 
19.504 


174 
238 
284 
319 
335 


335 
316 
286 
241 
184 


123 
55 


15.267 

1.928 


-58  46 


// 


88.99 
86.65 
84.12 
81.46 
78.75 

76.01 
73.33 
70.76 
68.33 
66.09 

64.10 
62.37 
60.95 
59.89 
59.19 

58.87 
58.94 
59.38 
60.21 
61.38 

62.85 
64.58 
66.50 
68.54 
70.62 

72.67 
74.59 
76.29 
77.71 

78.78 


234 
253 
266 
271 
274 


968 
257 
243 
224 
199 


173 

142 

106 

70 

32 


44 

83 
117 
147 


173 
192 
204 
906 
205 


192 
170 
142 
107 
64 


82  VulpeoulK. 
Mag.  5.2 


Right 
Ascension. 


h 
20 


m 
50 


s 
58.059 
58.042  — 
58.063   21 
58.122   ** 
58.217 


79.42   ^ 

79.64  — 

79.41    ^ 

78.71    '' 

77.58  "^ 
153 

76.05 
74.16  *^ 
71.97  "* 


58.351 
58.521 
58.726 
58.962 
59.227 

59.517 
59.826 
60.149 
60.477 
60.805 

61.123 
61.425 
61.703 
61.949 
62.157 

62.324 
62.445 
62.517 
62.542 
62.520 

62.454 
62.350 
62.214 
62.053 
61.876 

61.692 
61.508 
61.334 
61.177 
61.041 

60.934 
60.859 
60.818 


95 
134 

170 
205 
286 
965 
290 


78.40 
-1.649 


+0.09 
+0.3 


+0.07 
-0.7 


300 
323 
328 
328 
318 


302 
278 
246 
208 
167 


121 
72 
25 

22 
66 

104 
136 
161 
177 
184 

184 
174 
157 
136 
107 

75 
41 


Declina- 
tion. 


+27  44 


// 


18.98 
16.84 
14.59 
12.32 
10.13 


214 
225 
227 
219 
201 


8.12 
6.37 
4.97 
3.98 
3.46 

3.43 
3.90 
4.86 
6.27 
8.10 

10.28 
12.76 
15.45 
18.29 
21.21 

24.14 
27.01 
29.77 
32.34 
34.70 

36.80 
38.61 
40.08 
41.20 
41.95 

42.31 
42.29 
41.87 
41.07 
39.89 

38.37 
36.57 
34.53 


175 

140 

99 

52 

3 

47 

96 

141 

183 

218 

248 
969 
2^ 
292 
293 

287 
276 
257 
236 
210 

181 

147 

112 

75 

36 

2 

42 

80 

118 

152 

180 
204 


880  H^  Diaoonii 

Mag.  5.6 


58.781 
1.130 


15.30 
+0.526 


Right 
Ascension. 


h 
20 

s 

17.54 
16.85 
16.38 
16.15 
16.15 

16.42 
16.91 
17.63 
18.53 
19.60 

20.80 
22.06 
23.36 
24.65 
25.90 

27.04 
28.08 
28.97 
29.67 
30.19 


m 
51 


09 
47 
23 
0 
27 

49 

72 

90 

107 

120 

126 
130 
129 
125 
114 

104 
89 
70 
52 
31 


30.60  j^ 

30.61  — 
30.60    " 


+0.05 
+0.3 


-0.02 
-0.7 


30.19 
29.67 

28.96 
28.10 
27.08 
25.92 
24.68 

23.37 
22.02 
20.67 
19.35 
18.11 

16.98 
15.98 
15.15 


31 

52 
71 

86 
102 
116 
124 
131 

135 
135 
132 
124 
113 

100 
83 


Declina- 
tion. 


+80   14 


// 


27.33 
24.63 
21.63 
18.41 
15.15 

11.95 
8.96 
6.28 
4.03 
2.30 


270 
300 
322 
326 
320 


299 
268 
225 
173 
119 


1-11    55 

0.56  — 
0.65  ® 
1.33  ^ 
2.62  ^^ 

185 


4.47 

6.82 

9.58 

12.69 

16.07 

19.65 
23.34 
27.05 
30.70 
34.21 

37.54 
40.58 
43.29 
45.60 
47.48 


235 
276 
311 
338 
358 


369 
371 
365 
351 
333 


304 
271 
231 
188 
133 


48.81  ,^ 
49.65  ^ 
49.90  — 
49.57  ^ 
48.64  ^ 

149 

47.15 
45.14  ^^ 
42.72  ^^ 


26.354 
5.899 


16.73 
+5.814 


-0.05 
+0.3 


-0.26 
-0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wa8liinfi:ton 
Mean  Time. 


Jan.  1.1 
11.1 
21.0 
31.0 

Feb.  10.0 


Mar. 


20.0 
29.9 
10.9 
20.9 
30.9 


Apr. 


9.8 

19.8 

29.8 

May    9.7 

19.7 

29.7 

June    8.7 

18.6 

28.6 

J\ily    8.6 

18.6 
28.5 
Aug.  7.6 
17.5 
27.4 

Sept.  6.4 
16.4 
26.4 

Oct.  6.3 
16.3 

26.3 

Nov.    5.3 

15.2 

25.2 

Dec.    5.2 

15.1 
25.1 
35.1 


Mean  Place 
Sec  a,  Tan  d 


D^a,  Dm  a 


f  Cygni. 

Mag.  3.9 


Right 
AsceiuioQ. 


h     m 
21     1 

8 

51.323 
51.253 


70 


51.230  — 
51.254  ** 
51.326   ^ 

122 

51.448 


51.618 
51.834 
52.093 
52.389 

52.717 
53.070 
53.440 
53.817 
54.193 

54.558 
54.902 
55.217 
55.494 
55.727 


170 
216 
250 
296 
328 


363 
370 
377 
376 
366 


344 
316 
277 
233 
183 


55.910 
56.039 
56.113 
56.131  — 
56.093  ^ 

88 


56.005 
55.871 
55.698 
55.493 
55.267 

55.027 
54.784 
54.547 
54.323 
54.123 

53.952 
53.814 
53.717 


134 
173 
206 
226 
240 


243 

237 
224 
200 
171 


138 
97 


Deeding- 
tion. 


+43  35 


// 


39.71 
37.19 
34.49 
31.69 
28.91 

26.28 

23.88» 

21.84 

20.23 

19.13 

18.57 
18.60 
19.19 
20.34 
22.00 

24.14 
26.67 
29.53 
32.65 
35.95 

39.32 
42.72 
46.06 
49.27 
52.27 

55.04 
57.49 
59.59 
61.29 
62.56 


262 
270 
280 
278 
263 


240 
204 
161 
110 
66 


3 

60 

116 

166 

214 

263 
286 
312 
330 
837 

340 
334 
321 
300 
277 

246 
210 
170 
127 
82 


63.38   33 

63.71  — 

63.54   " 

62.88  ^ 

61.73  "* 
160 


60.13 
58.13 
55.79 


200 
234 


52.493 
1.381 


32.37 
+0.952 


+0.04 
+0.3 


-0.06 
-0.7 


eiCygniPr. 

Mag.  5.6 


Right 
ABoension. 


h     m 
21     3 


8 

6.798 


30 


6.759 

6.760     ^ 

6.806   ** 

6.894  ^ 
134 

7.028 


7.206 
7.423 
7.680 
7.972 

8.292 
8.636 
8.996 
9.361 
9.727 

10.083 
10.420 
10.730 
11.006 
11.240 


177 
218 
257 
292 
320 


344 
369 
366 
366 
366 


337 
310 
276 
234 
186 


^l-^«  137 
11.563  ^ 

11-^S    32 

11.680  — 
11.660   ^ 

67 

11.593 

110 
146 
176 
194 
206 


11.483 

11.338 
11.163 
10.969 

10.764 
10.556 
10.356 
10.169 
10.006 

9.869 
9.766 
9.701 


208 
200 
187 
163 
137 


103 
66 


Declina- 

tlOQ. 


+38  19 


// 


74.81 
72.50 
70.03 
67.48 
64.98 

62.62 
60.62 
68.78 
67.47 
56.65 

56.36 
66.63 
67.44 
68.79 
60.62 

62.88 
65.62 
68.44 
71.69 
74.87 

78.22 
81.56 
84.82 
87.93 
90.84 

93.48 
96.83 
97.81 
99.42 
100.61 


231 
247 
256 
260 
236 


210 

174 

131 

82 

20 


27 

81 

136 

188 

226 


264 
292 
315 
328 
336 


334 
326 
311 
291 
264 


VAquarii. 

Mag.  4.6 


Right 
AsoensioQ. 


235 
198 
161 
119 
76 


101.36   3^ 

101.66  — 

101.49  ^^ 

100.86  ^ 

99.79  '^ 
150 

98.29 


96.44 
94.27 


185 
217 


7.780 
1.275 


68.61 
+0.791 


+0.06 
+0.3 


-0.04 
-0.7 


h 
21 

8 

0.998 
1.007 
1.050 
1.124 
1.229 

1.364 
1.530 
1.723 
1.946 
2.192 

2.462 
2.762 
3.068 
3.374 
3.696 

4.012 
4.319 
4.610 
4.875 
5.110 


m 
6 


9 

43 

74 

106 

136 

166 
193 
222 
247 
270 

290 
306 
316 
321 
317 

307 
291 
266 
236 
197 


5-307  ,,, 
5.463  ,,, 
5.674   ^ 
5.639 
5.668  — 

24 


6.634 
5.572 
6.477 
6.366 
6.218 

6.071 
4.925 
4.786 
4.665 
4.564 

4.491 
4.446 
4.433 


62 

95 

122 

137 

147 

146 
139 
121 
101 
73 

45 
13 


Declina- 
tion. 


-11  42 


ft 


48.23 
48.48 
48.66 


25 
17 


Bxadley  2777. 
Mag.  5.9 


Right 
Ascension. 


48.72  _1 

48.67     * 
21 

48.46 
48.08 
47.51 
46.73 
45.76 

44.69 
43.26 
41.78 
40.20 
38.65 

36.89 
35.28 
33.73 
32.29 
31.00 

29.90 
28.99 
28.28 
27.77 
27.46 

27.33 
27.35 
27.60 
27.76 
28.10 

28.48 
28.90 
29.32 
29.76 
30.16 

30.54 
30.89 
31.19 


38 
67 
78 
97 
117 

133 
148 
158 
166 
166 

161 
166 
144 
129 
110 

91 
71 
61 
31 
13 

2 
15 
26 
34 
38 

42 
42 
43 
41 

38 

35 
30 


h 
21 


m 

7 


1.177 
1.021 


44.50 
-0.207 


+0.06 
+0.3 


+0.01 
-0.7 


16.99 

15.52 
14.91 
14.16 
13.31 
12.37 

11.37 

10.33 

9.28 

8.26 

7.26 

6.35 
5.54 

4.87 


68 

42 

23 

4 


s 

5.73 
5.15 
4.73 
4.60 
4.46  — : 

16 

4.62 
4.97 
5.49 
6.19 
7.01 


36 
62 
70 
82 
94 


7.96 

8.96 
10.01 
11.08 
12.12 

13.10 
13.99 
14.78 
15.43 
15.94 

16.29 
16.46 
16.48  — 
16.31    ^^ 

32 
47 


101 
106 
107 
104 
08 

89 
79 
66 
61 
35 

17 


61 
76 
86 
94 
100 

104 

105 

103 

99 

91 

81 
67 


Declina- 
tion. 


+77  46 


ft 


81.57 
78.98 
76.05 
72.89 
69.63 

66.41 
63.36 
60.58 
68.20 
56.33 

55.00 
54.28 


54.19  — 
54.73  ^* 
55.87  "^ 

170 


250 
203 
316 
326 
322 


306 
278 
238 
187 
133 


72 


57.57 
59.79 
62.46 
65.51 
68.85 

72.42 
76.11 
79.86 
83.59 
87.21 

90.65 
93.85 
96.71 
99.20 
101.25 


222 
267 
306 
334 
367 

369 
376 
373 
362 
344 

320 
286 
240 
206 
167 


102.82  ^^ 

103.85  ^^ 
46 

104.30  — 
104.17  ^^ 
103.44  "^ 

131 


102.13 
100.28 
97.94 


185 
234 


12.344 

4.728 


-0.02 
+0.3 


69.47 
+4.621 

-0.22 
-0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  1.1 
11.1 
21.1 
31.0 

Feb.  10.0 

20.0 
29.9 
Mar.  10.9 
20.9 
30.9 

Apr.  9.8 
19.8 
29.8 

May  9.8 
19.7 

29.7 

June    8.7 

18.6 

28.6 

July     8.6 

18.6 
28.5 
Aug.  7.5 
17.6 
27.5 

Sept.  6.4 
16.4 
26.4 

Oct.  6.3 
16.3 

26.3 

Nov.    6.3 

15.2 

25.2 

Dec.    5.2 

15.2 
26.1 
35.1 


Mean  Place 
Sec  a,  Tan  d 


D^a,  Dm  a 

D^a,  D«a 


CCygni. 

Mag.  4.3 


Right 
Afloenaion. 


h 
21 


m 
14 


t 
6.005 
5.940 
5.915 
6.93Ji 
5.994 

6.100 
6.251 
6.445 
6.680 
6.953 

7.267 
7.587 
7.937 
8.297 
8.659 

9.014 
9.363 
9.667 
9.946 
10.187 


05 
25 

17 

02 

106 

151 
194 
236 
273 
304 

330 
350 
360 
362 
355 

330 
314 
270 
241 
195 


10.382  ,^^ 

140 

10.527  j^3 
10.620  ^^ 
10.660  — 
10.648  ^^ 

60 


10.688 
10.482 
10.339 
10.165 
9.968 

9.757 
9.642 
9.331 
9.130 
8.949 

8.793 
8.668 
8.577 


106 
143 
174 
197 
211 


215 
211 
201 
181 
156 


125 
91 


Declina- 
tion. 


+39    2 


// 


39.62 
37.28 
34.77 
32.16 
29.54 

27.05 
24.81 
22.87 
21.36 
20.32 

19.80 
19.83 
20.42 
21.53 
23.15 

25.21 
27.65 
30.41 
33.41 
36.58 

39.84 
43.11 
46.33 
49.42 
62.33 

64.99 
67.37 
59.42 
61.09 
62.36 


234 
251 
261 
262 
249 


224 
194 
152 
103 
52 


3 

50 

111 

162 

206 

244 
276 
300 
317 
326 

327 
322 
309 
291 

/DO 

238 
205 
167 
126 
83 


63.18    3^ 

63.66  — 
63.45  '' 
62.89  ^ 
61.87  ^ 

145 

60.42 

68.67  ^^ 
66.41  ''' 


6.946 
1.288 


32.10 
+0.811 


+0.05 
+0.3 


-0.04 
-0.7 


^  Miczotoopii. 
Mag.  4.9 


Bight 
Aaoension. 


h 
21 


m 
15 


s 
23.321 

23.307  — 
23.337  ^ 
23.411  ^* 
23.625  "^ 

155 

23.680 

195 

232 

267 

301 

329 


23.875 
24.107 
24.374 
24.675 

25.004 
25.369 
26.734 
26.124 
26.620 

26.916 
27.301 
27.667 
28.004 
28.304 


355 
375 
390 
396 
396 


385 
366 
337 
300 
255 


28.669^ 
28.764  ^,, 
28.913  ^ 
29.002  32 
29.034  — 

25 

29.009 


28.930 
28.806 
28.645 
28.459 

28.257 
28.060 
27.861 
27.667 
27.512 

27.390 
27.306 
27.261 


79 

124 
161 
186 
202 


207 
199 
184 
155 
122 

85 
44 


Declina- 
tion. 


-41    9 


/# 


64.26 
62.89 
61.32 
59.59 
57.71 

66.72 
63.66 
61.65 
49.44 
47.86 

45.34 
43.43 
41.67 
40.09 
38.73 


136 
157 
173 
188 
199 


207 
210 
211 
200 

201 

191 
176 
158 
136 
109 


37.64 

36.84 
36.32 


80 
52 


36.14  — 
36.27   ^^ 

43 


36.70 
37.42 
38.38 
39.66 
40.88 

42.29 
43.72 
45.10 
46.38 
47.47 

48.34 
48.93 


72 

96 
118 
132 
141 

143 
138 
128 
109 
87 

59 


29 
49.22  — 

49.20     ^ 


48.86 

48.20 
47.26 
46.06 


34 
66 

94 
Ul 


23.444 
1.328 


66.14 
-0.874 


+0.08 
+0.3 


+0.04 
-0.7 


ce  Cepliei. 
Mag.  2.6 


Right 
Ascension. 


h 
21 


m 
16 


21 
14 

0 


8 

32.22 
32.01 
31.87 
31.81  - 
31.83    2 

10 

31.93 
32.12 
32.38 
32.71 
33.12 

33.68 
34.07 
34.59 
86.13 
36.66 

36.18 
36.66 
37.10 
37.48 
37.80 

38.03 
38.20 
38.28 
38.28 
38.21 

38.05 
37.82 
37.54 
37.21 
36.84 

36.43 
36.02 
35.60 
35.19 
34.80 

34.45 
34.14 
33.89 


19 
26 
33 
41 
46 

49 
52 
54 
53 
52 

48 
44 
38 
32 
23 

17 
8 
0 
7 

16 

23 
28 
33 
37 
41 

41 
42 
41 
39 
35 

31 
25 


Declina- 
tion. 


+62  13 


// 


57.19 
54.60 
61.70 
48.60 
46.43 

42.32 
39.39 
36.76 
34.56 
32.83 


259 
290 
310 
317 
311 


203 
263 
221 
172 
115 


31.68   ^, 
55 

31.13  — 
31.21  * 
31.90  ^ 
33.19^ 

184 

35.03 

234 

277 

812 

339 

859 


37.37 
40.14 
43.26 
46.65 

60.24 
53.94 
57.66 
61.33 
64.87 

68.21 
71.27 
73.99 
76.35 
78.25 


370 
872 
367 
354 
334 


306 
272 
236 
190 
139 


79.64 

«>-^2   32 

80.84  — 

80.68  ^ 

79.74  ^ 
139 

78.35 

76.44  "^ 

74.09^ 


34.588 
2.147 


46.72 
+1.899 


+0.03 
+0.3 


-0.10 
-0.7 


t  Oapzlconil. 
Mag.  4.3 


Right 
Aaoension. 


h 
21 


m 
17 


8 

34.201 

34.199  -i 

34.231   *2 

34.294   ^ 

34.388  ^ 
127 

34.615 
34.673 


34.859 
35.075 
36.318 

35.687 
35.877 
36.186 
36.507 
36.834 

37.161 
37.480 
37.782 
38.062 
38.311 


158 
186 
216 
243 
269 


290 
309 
321 
327 
327 


319 
302 
280 
249 
213 


38.524 

38.695 
38.822 
38.902 
38.936  — 

12 


38.923 
38.871 
38.783 
38.666 
38.530 

38.383 
38.234 
38.092 
37.962 
37.855 

37.772 
37.717 
37.693 


52 

88 

117 

136 

147 

149 
142 
130 
107 
83 

55 
24 


Declina- 
tion. 


-17   11 


// 


39.21 
39.16 
39.00 
38.70 
38.27 

37.70 
36.96 
36.04 
34.97 
33.72 

32.34 
30.84 
29.25 
27.60 
26.96 

24.34 
22.81 
21.40 
20.15 
19.07 

18.21 
17.58 
17.15 
16.95 
16.95 

17.12 
17.43 
17.84 
18.33 
18.85 

19.37 
19.87 
20.33 
20.72 
21.02 

21.22 
21.35 
21.38 


5 
16 
30 

43 

57 

75 

91 

107 

125 

138 

150 
159 
165 
164 
162 

153 
141 
125 
106 
86 

63 
43 
20 
0 
17 

31 
41 
49 
52 

52 

1*0 
46 
39 
30 
20 

13 
3 


34.307 
1.047 


34.54 
-0.309 


+0.07 
+0.3 


+0.02 
-0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  1.1 
11.1 
21.1 
31.0 

Feb.  10.0 


Mar. 


20.0 
1.0 
10.9 
20.9 
30.9 


Apr. 


9.8 

19.8 

29.8 

May    9.8 

19.7 

29.7 

June    8.7 

18.7 

28.6 

July    8.6 

18.6 
28.5 
Aug.  7.5 
17.5 
27.5 

Sept.  6.4 
16.4 
26.4 

Oct.  6.4 
16.3 

26.3 

Nov.    5.3 

15.2 

25.2 

Dec.    5.2 

15.2 
25.1 
35.1 


/5  AqJOMiH. 
Mag.  3.1 


Right 
Aaoonston. 


h 
21 


m 
27 


s 

8.153 

8.141  i? 

8.160   ^® 

8.208   ** 

8.287   ^ 
no 

8.397 

138 

170 
190 
236 
253 


Mean  Place 
Sec  a,  Tan  d 


8.535 
8.705 
8.904 
9.130 

9.383 

9.658 

9.952 

10.261 

10.576 

10.893 
11.201 
11.497 
11.771 
12.015 


275 
294 
309 
315 
317 


306 
296 
274 
244 
210 


12.225  ^^^ 

12.396  ^ 

12.524  33 

12.607 

12.645  — 
3 

12.642 

44 

78 
105 
125 
136 


12.598 
12.520 
12.415 
12.290 

12.154 
12.015 
11.880 
11.758 
11.651 


139 
135 
122 
107 

85 


11.566 
11.507 
11.476 


59 
31 


Declina- 
tion. 


-  5  56 


// 


30.79 
31.32 
31.80 
32.18 
32.44 

32.54 
32.45 
32.14 
31.60 
30.80 

29.77 
28.50 
27.05 
25.42 
23.67 

21.86 
20.01 
18.20 
16.45 
14.83 

13.35 
12.05 
10.96 
10.07 
9.40 

8.93 
8.66 


53 

48 
38 
26 
10 

9 

31 

54 

80 

103 

127 
145 
163 
175 
181 

185 
181 
175 
162 
148 

130 

109 

89 

67 

47 

27 


/3  OepheL 
Mag.  3.3 


Right 
Ascension. 


8.56  — 
8.61     ^ 


8.80 

9.10 

9.48 

9.93 

10.44 

10.99 

11.57 
12.15 
12.71 


19 

30 

38 
45 
51 
55 
68 

58 
56 


8.282 

1.005 


28.85 
-0.104 


h 
21 


m 
27 


8 

31.42 
31.06 
30.81 
30.65 


36 
25 
16 


30.60  I 

8 

30.68 
30.88 
31.18 
31.59 
32.10 

32.68 
33.32 
34.00 
34.70 
35.40 

36.08 
36.71 
37.29 
37.79 
38.21 

38.53 
38.74 
38.85 
38.85 
38.74 

38.53 
38.23 
37.84 
37.38 
36.86 

36.30 
35.71 
35.11 
34.50 
33.92 

^.38 
32.90 
32.49 


20 
30 
41 
51 
58 

64 
68 
70 
70 
68 

63 
58 

50 
42 
32 

21 

11 

0 

11 

21 

30 
39 
46 
52 
56 

59 
60 
61 
58 
54 

48 
41 


DecUn*- 
tion. 


+70  11 


tt 


43.89 
41.42 
38.60 
35.51 
32.30 

29.09 
26.03 
23.21 
20.77 
18.79 


247 
282 
309 
321 
321 

306 
282 
244 
198 
142 


17.37 
16.63 


84 


16.31  i? 
16.71  <° 
17.74  1^ 

159 

19.33 

212 


21.45 
24.05 
27.04 
30.33 

33.88 
37.58 
41.35 
45.12 
48.80 

52.32 
55.61 
58.60 
61.22 
63.41 

65.12 
66.31 
66.93 
66.95  -' 
66.39  ** 

114 

65.25 


260 
299 
329 
355 

370 
377 
377 
368 
352 

329 
299 

262 
219 
171 


119 
62 


Mag.  4.8 


Right 
Aacitnrion. 


63.54 
61.34 


171 
220 


34.947 
2.951 


30.44 

+2.777 


h 
21 


m 
33 


8 

16.805 
16.789  i? 
16.804   ^* 
16.847   *3 
16.921   74 

104 

17.025 


17.160 
17.325 
17.519 
17.743 

17.994 
18.267 
18.560 
18.869 
19.186 

19.504 
19.817 
20.116 
20.395 
20.646 

20.863 
21.040 
21.176 
21.266 
21.312 

21.314 
21.277 
21.204 
21.104 
20.982 

20.848 
20.710 
20.574 
20.450 
20.342 

20.254 
20.192 
20.157 


185 
165 
194 
224 
251 


273 
293 
309 
317 
318 


313 
299 

279 
251 
217 


177 

136 

90 

46 

2 

37 

73 

100 

122 

134 

138 
136 
124 
108 
88 

62 
35 


Declina- 
tion. 


-  8  13 


tf 


55.68 
56.10 
56.43 
56.66 


42 
83 
23 


56.77  — 

6 

56.71 
56.46 
56.01 
55.33 
54.43 

53.30 
51.97 
50.46 
48.80 
47.05 

45.24 
43.43 
41.66 
39.99 
38.45 

37.07 
35.88 
34.89 
34.14 
33.59 


35 
45 
68 
00 
113 

138 
151 
166 
175 
181 

181 
177 
167 
154 
138 

119 
99 
75 
55 
35 


33.24    jg 

33.09  — 

33.10  * 


33.26 
33.54 

33.90 
34.33 
34.81 
35.31 
35.83 

36.34 
36.82 
37.28 


16 

28 
36 

43 

48 
50 
52 
51 

48 
46 


16.894 
1.010 


53.34 
-0.145 


74Cygni. 
Mag.  5.1 


Right 
Ascension. 


h 
21 


m 
33 


8 

34.018 
33.931 
33.882 
33.876 

33.912  ^ 

82 

33.994 


87 
49 

7 


34.123 
34.297 
34.514 
34.773 

35.068 
36.392 
35.741 
36.103 
36.472 

36.838 
37.190 
37.522 
37.822 
38.085 


129 
174 
217 
259 
296 


324 
349 
362 
360 
366 


352 
332 
300 
963 
218 


38.303  ^^^ 
38.473 
38.591   ^ 
38.656   j2 
38.668  — 

38 


38.630 
38.546 
38.421 
38.262 
38.079 

37.877 
37.667 
37.457 
37.253 
37.064 

36.896 
36.753 
36.644 


84 
125 
159 
183 
903 

210 
210 
204 
189 
168 

143 
109 


Declina- 
tion. 


+40     1 


f/ 


77.67 
75.36 
72.93 
70.36 
67.78 

66.27 
62.94 
60.92 
59.28 
58.09 


231 

248 
257 
358 
351 

338 
303 
164 
119 
68 


57.41  ^^ 
57.26  — 
57.66  '^ 
58.60  ^ 
60.05  ^^ 

190 

61.95 

331 
366 
393 

313 
334 

329 
326 
817 
300 
280 


64.26 

66.92 
69.84 
72.97 

76.21 
79.50 
82.76 
85.93 
88.93 

91.73 
94.25 
96.46 
98.32 
99.78 


262 
221 
186 
146 
103 


100.81    gg 

101.40  j2 
101.52  — 
101.17  ^ 
100.35  ^ 

127 

99.08 
97.41 ''' 
95.38*^ 


34.888 
1.306 


68.40 
+0.840 


D^a,  Dm  a 
D^  d,  Dm  d 


+0.06 
+0.3 


+0.01 
-0.6 


+0.02 
+0.8 


-0.15 
-0.6 


+0.06 
+0.3 


+0.01 
-0.6 


+0.05 
+0.3 


-0»04 
-0.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinfton 
Mean  Tune. 


Jan.  1.1 
11.1 
21.1 
31.0 

Feb.  10.0 


Mar. 


20.0 
1.0 
10.9 
20.9 
30.9 


Apr. 


9.9 

19.8 

29.8 

May     9.8 

19.7 

29.7 

June    8.7 

18.7 

28.3 

JuJy    8.6 

18.6 
28.6 
Aug.  7.5 
17.6 
27.5 

Sept.  6.4 
16.4 
26.4 

Oct.  6.4 
16.3 

26.3 

Nov.    5.3 

15.3 

25.2 

Dec.    5.2 

15.2 
25.1 
35.1 


^r^Cygni. 

Mag.  4.3 


Rlfht 
AwsMion. 


h 
21 


m 
43 


40"l58^ 

40.023 

39.932   ^ 

39.889  — 

39.898     • 
«8 


39.961 
40.080 
40.254 
40.484 
40.762 

41.084 
41.443 
41.830 
42.237 
42.650 

43.061 
43.456 
43.829 
44.167 
44.462 


119 
174 
230 
278 
322 

3ft9 
387 
407 
418 
411 

306 
378 
338 
206 
246 


44.708  ^,, 
44.899^33 
45.032  ^^ 
45.106  j^ 
45.120  — 

44 


DeoUna- 
tion. 


45.076 
44.979 
44.836 
44.653 
44.437 

44.198 
43.946 
43.688 
43.433 
43.191 

42.969 
42.774 
42.615 


97 
143 
183 
216 
239 


262 
268 
265 
242 
222 


106 
169 


+48  55 


// 


25.53 
23.27 
20.71 
17.97 
15.14 

12.34 
9.70 
7.31 
5.30 
3.74 


226 
266 
274 
283 
280 

204 

239 
201 
166 
106 


2«»    49 
2.20- 

2.28     * 

2.94  ~ 

4.15  "^ 
173 

5.88 


8.08 
10.68 
13.62 
16.81 

20.17 
23.65 
27.15 
30.60 
33.93 

37.07 
39.97 
42.56 
44.80 
46.63 

48.02 
48.93 
49.33 
49.21 
48.57 

47.43 
45.81 
43.76 


220 
200 
204 
310 
830 

348 
360 
346 
333 
314 


200 
269 
224 
188 
139 


91 
40 

12 

04 

114 

102 
206 


A<  CapxlooniL 
Mag.  5.2 


Blgbt 
Ascension. 


h 
21 


m 
48 


8 

43.078  ^ 

43.050  — 

43.051  ^ 
43.082  *^ 
43.141  *• 

92 


43.233 
43.354 
43.509 
43.693 
43.909 

44.152 
44.423 
44.716 
45.024 
45.345 

46.671 
45.996 
46.306 
46.599 
46.867 

47.100 
47.297 
47.460 
47.561 
47.620 

47.640 
47.616 
47.665 
47.465 
47.349 

47.220 
47.083 
46.947 
46.818 
46.704 

46.609 
46.537 
46.492 


121 

166 
184 
210 
248 

271 
293 
808 

821 
820 


324 
310 
204 
268 
283 


107 

163 

111 

60 

20 


24 

01 

00 

110 

120 


137 
136 
129 
114 
05 


72 
46 


Declina- 
tion. 


-13  56 


/# 


11 


55.72 
55.83 
56.84  — 

55.72   *^ 

27 

40 


56.46 

54.99 
54.37 
53.56 
62.53 
61.31 

49.93 
48.39 
46.72 
44.97 
43.16 

41.34 
39.58 
37.94 
36.41 
35.07 

33.92 
33.00 
32.32 
31.86 
31.66 

31.64 
31.77 
32.10 
32.62 
33.02 

33.67 
34.14 
34.67 
35.17 
36.65 

36.02 
36.31 
36.51 


02 
82 
03 
122 
88 

64 

67 
75 
81 
82 

76 
04 
63 

34 

16 

02 
68 
47 
20 
1 

13 
S3 
42 
60 
65 

67 
63 
50 
48 
87 

20 
20 


y  amis. 

Mag.  3.2 


Rl«:ht 
Ascension. 


h 
21 


m 
48 


47 


t 

60.832 
50.785 
50.776  — 
50.805  ^ 
50.871  ^ 

106 


60.976 
51.118 
61.299 
61.617 
61.770 

52.066 
52.374 
62.717 
63.080 
63.456 

53.838 
64.217 
54.683 
54.928 
56.242 

55.618 
56.749 
56.929 
56.066 
66.125 

56.140 
56.103 
56.019 
55.896 
55.742 

55.567 
56.382 
55.197 
55.020 
54.862 

54.727 
54.622 
54.560 


142 
181 
218 
268 
280 


318 
343 
803 
870 
382 


870 
360 
846 
314 
276 


281 

180 

126 

70 

16 

37 

84 

123 

164 

176 

186 
186 
177 
168 
135 

106 
72 


Declina- 
tion. 


-37  45 


*f 


46.80 
45.73 
44.42 
42.89 
41.16 

39.28 
37.26 
35.13 
32.95 
30.74 

28.54 
26.40 
24.36 
22.43 
20.72 

19.22 

18.00 

17.07 

16.47   ^ 

16.19  — 
6 

16.24 

16.62 

17.29 

18.21 

19.36 


107 
131 
163 
173 
188 


202 
213 
218 
221 
220 


214 
206 
192 
171 
160 

122 
03 

60 


20.66 
22.05 
23.47 
24.84 
26.11 


38 

67 

02 

115 

130 

180 
142 
137 
127 
100 

87 
00 
31 


27.20 
28.07 
28.67 
28.98 
28.99  — 

80 

28.69 
28.08 
27.19 


01 

80 


lePegatl. 
Mag.  5.0 


Right 
Ascension. 


h 
21 


m 
49 


8 

13.935 
13.874 
13.844 
13.845 
13.881 

13.963 
14.062 
14.207 
14.390 
14.609 

14.861 
15.141 
15.446 
15.766 
16.097 

16.430 
16.757 
17.068 
17.368 
17.617 

17.840 
18.022 
18.160 
18.251 
18.296 

18.297 
18.256 
18.177 
18.068 
17.936 

17.788 
17.631 
17.472 
17.319 
17.177 

17.052 
16.947 
16.868 


01 
30 

1 

30 
72 

100 
145 
183 
210 
262 

280 
305 
320 
331 
333 

327 
311 
290 
259 
223 


182 

138 

91 

45 


42 

78 

109 

132 

148 


157 
159 
153 
142 
125 


105 
79 


DecMo- 
tion. 


+26  31 


/# 


53.20 
51.47 
49.59 
47.63 
45.67 

43.82 
42.16 
40.74 
39.68 
39.01 

38.78 
39.00 
39.68 
40.80 
42.33 

44.22 
46.43 
48.88 
51.53 
54.29 

57.11 
59.91 
62.66 
65.25 
67.68 

69.89 
71.86 
73.54 
74.92 
75.96 

76.66 
77.00 
77.00 
76.62 
76.89 

74.83 
73.48 
71.86 


173 
188 
196 
190 
185 

167 

141 

106 

67 

28 

22 

68 

112 

163 

189 

221 
245 
266 
276 
282 

280 
274 
260 
243 
221 


197 
168 
138 
104 
70 


34 

0 

88 

73 

106 

185 
162 


Mean  Place 
Sec  d,  Tan  d 


41.324 
1.522 


13.83 
+1.147 


43.068 
1.031 


52.27 
-0.248 


50.774 
1.265 


38.01 
-0.774 


14.353 
1.108 


46.33 
+0.478 


Df  ay  Dm  a 


+0.04 
+0.3 


-0.06 
-0.6 


+0.06 
+0.3 


+0.01 
-0.5 


+0.07 
+0.3 


+0.04 
-0.5 


1+0.05 
+0.3 


-0.03 
-0.5 


APPARENT  PLACES  OF  STARS,  1916, 
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Washington 
Time. 


Jan.     1.1 

11.1 

21.1 

31.1 

Feb.  10.0 


Mar. 


20.0 
1.0 
10.9 
20.9 
309 


Api. 


9.9 

19.8 

29.8 

May    9.8 

19.8 

29.7 

June    3.7 

18.7 

28.6 

July    8.6 

18.6 
28.6 
Aug.  7.5 
17.6 
27.5 

Sept.  6.5 
16.4 
26.4 

Oct.  6.4 
16.3 

26.3 

Nov.    5.3 

15.3 

25.2 

Dec.    5.2 

15.2 
25.2 
35.1 


Mean  Place 
Sec  a,  Tan  d 


D^  a,  Dm  a 
D^  d,  Dm  d 


z  Aquaxli. 
Mag.  4.4 


Right 
Aaoension. 


h     m 
22     1 

8 

54.191   ,„ 
38 

64.153 

54.142  — 

54.160   ** 

54.206   ^ 
7« 


54.282 
64.390 
54.529 
54.701 
54.905 

55.137 
55.399 
65.685 
66.991 
56.310 

56.636 
66.961 
57.277 
57.576 
57.862 

68.095 
58.302 
68.467 
68.687 
68.662 

68.692 
68.680 
68.631 
58.549 
68.443 

68.318 
58.185 
58.051 
57.922 
67.805 

57.704 
57.626 
67.568 


108 
139 
172 
204 
232 

262 
28« 
306 
310 
326 


326 
316 
200 

276 
243 


207 

165 

120 

75 

30 


12 

40 

82 

106 

125 


133 
134 
120 
117 
101 


70 
67 


Declina- 
tion. 


-14  16 


tf 


43.05 
43.17 
43.17 
43.02 
42.70 

42.22 
41.66 
40.69 
39.63 
38.37 

36.94 
36.33 
33.61 
31.79 
29.93 

28.08 
26.27 
24.56 
23,00 
21.62 

20.46 
19.51 
18.81 
18.36 
18.13 

18.13 
18.31 
18.66 
19.13 
19.68 

20.28 
20.88 
21.47 
22.02 
22.51 

22.91 
23.22 
23.41 


12 
0 

15 
82 

48 

66 

87 

106 

126 

143 

161 
172 
182 
186 
185 

181 
171 
156 
138 
116 

05 
70 
46 
22 
0 

18 
35 
47 
55 
60 

60 
50 
55 
40 
40 

31 
10 


54.120 

1.032 


39.78 
-0.254 


+0.06 
+0.3 


+0.01 
-0.5 


80  Gephel. 
Mag.  5.4 


Right 
Ascension. 


m 
2 


30.04 
29.67 
29.28 
28.88 
28.49 

28.12 
27.77 
27.47 


27 
21 
15 


h 
22 

s 

26.36 

25.09 

24.88 

24.73 

24.67  - 
1 

24.68 

24.77 

24.95 

25.21 

25.54 

25.94 
26.40 
26.91 
27.44 
27.98 

28.52 
29.06 
29.56 
30.00 
30.40 

30.74 
31.00 
31.18 
31.29 
31.32  - 

6 

31.26 
31.13 
30.94 
30.69 
30.39 


0 

18 
26 
33 
40 

46' 

51 

53 

54 

54 

53 
50 
45 
40 
34 

26 
18 
11 


13 
19 
25 
30 
35 

37 
30 
40 
30 
37 

35 
30 


Declina- 
tion. 


+62  22 


// 


47.18 
46.04 
42.51 
39.69 
36.68 

33.61 
30.61 
27.79 
25.30 
23.21 

21.61 
20.56 
20.11 
20.25 
21.00 

22.32 
24.18 
26.52 
29.29 
32.40 

36.78 
39.36 
43.04 
46.77 
50.46 

54.02 
67.39 
60.51 
63.31 
65.71 


214 
253 
282 
301 
307 


300 
282 
240 
200 
160 


105 
45 

14 

75 

132 

186 
234 
277 
311 
338 

357 
360 
373 
360 
356 

337 
312 
280 
240 
107 


67.68  ,,, 
69.15  ^ 
70.07 
70.45  — 

70.25   ^ 

79 

69.46 
68.12  ^^^ 
66.27  ^^ 


27.298 
2.157 


31.67 
+1.911 


+0.04 
+0.3 


-0.11 
-0.5 


or  Omit. 
Mag.  2.2 


Right 
Ascension. 


85 
43 


h     m 
22     2 

s 
56.788 
66.703 
56.660 
56.669-^ 
56.705   *• 

00 


56.795 
56.931 
57.112 
67.338 
57.606 

67.913 
58.267 
58.634 
59.036 
69.466 

69.884 
60.312 
60.729 
61.124 
61.488 

61.811 
62.083 
62.300 
62.465 
62.647 

62.575 
62.642 
62.463 
62.314 
62.136 

61.929 
61.706 
61.477 
61.254 
61.048 

60.866 
60.714 
60.600 


136 
181 
226 
267 
303 


344 
377 
402 
410 
420 


428 
417 
305 
364 
323 


272 

217 

155 

02 

28 

33 

80 

130 

178 

207 

223 
220 
223 
206 
183 

151 
114 


Declina- 
tion. 


-47  21 


#/ 


145 
177 
204 
225 
242 


256 
263 
266 
264 
265 


245 
227 
205 
177 
148 


77.39 
75.94 
74.17 
72.13 
69.88 

67.46 
64.90 
62.27 
59.61 
66.97 

54.42 
61.97 
49.70 
47.66 
45.88 

44.40 
43.28 
42.683, 
42.16  — 
42.18     ^ 

42 

42.60 
43.39 
44.51 
45.90 
47.53 

49.31 
51.17 
53.03 
64.81 
56.41 

57.79 
68.86 
59.57 


112 

76 


70 
112 
130 
163 

178 

186 
186 
178 
160 
138 

107 
71 


33 

59.90  — 
59.83     ^ 

46 


59.37 
58.50 
57.26 


87 
124 


56.683 
1.477 


66.74 
-1.086 


+0.08 
+0.3 


+0.06 
-0.5 


xPesatl. 

Mag.  4.0 


Right 
Ascension. 


h 
22 

s 
5.662 
5.584 
5.643 


m 
3 


68 
41 


5.533  — 
6.556   ^ 

58 


5.614 
5.708 
5.841 
6.011 
6.218 


6.458 
6.730 
7.028 
7.345 
7.674 

8.007 
8.338 
8.657 
8.964 
9.226 

9.462 
9.658 
9.811 
9.919 
9.981 

9.997 
9.972 
9.909 
9.816 
9.696 

9.558 
9.410 
9.268 
9.109 
8.968 

8.841 
8.733 
8.647 


04 
133 
170 
207 
240 

272 
298 
317 
320 
333 

331 
319 
207 
272 
236 

106 

153 

108 

62 

16 

25 

63 

03 

120 

138 

148 
152 
149 
141 
127 

108 
86 


Declina- 
tion. 


+24  55 


n 


71.17 
69.53 
67.76 
65.88 
64.00 

62.20 
60.58 
59.19 
58.14 
67.45 

57.19 
57.36 
57.98 
59.03 
60.48 

62.31 
64.45 
66.84 
69.43 
72.14 

74.92 
77.69 
80.40 
82.98 
86.42 

87.63 
89.61 
91.32 
92.73 
93.82 

94.57 

94.99 

95.05  — 

94.76   ^ 

94.13  ^ 
05 

93.18 


164 
178 
187 
188 
180 


162 

130 

105 

60 

26 


17 

62 

105 

145 

183 

214 
230 
250 
271 

278 

277 
271 
258 
244 
221 

108 
171 
141 
100 
75 

42 


91.92 
90.42 


126 
150 


5.985 
1.103 


63.68 
+0.465 


+0.05 
+0.3 


-0.03 
-0.6 
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Washington 
Mean  Tun«. 


Jan.  l.I 
11.1 
21.1 
31.1 

Feb.  10.0 


0  AqxuM. 
Mag.  4.3 


Right 
Afloension. 


Mar. 


20.0 
1.0 
11.0 
20.9 
30.9 


Apr. 


9.9 

19.8 

29.8 

May     9.8 

19.8 

29.7 

June    8.7 

18.7 

28.7 

July     8.6 

18.6 
28.6 
Aug.  7.6 
17.5 
27.5 

Sept.  6.5 
16.4 
26.4 

Oct.  6.4 
16.4 

26.3 

Nov.    5.3 

15.3 

25.2 

Dec.    5.2 

15.2 
25.2 
35.1 


h 
22 


m 
12 


s 
24.213 
24.168 


45 


ao 
24.148  — 

24.154     • 

24.188   ^ 
64 

24.252 


24.345 
24.472 
24.630 
24.820 

25.042 
25.293 
25.568 
25.866 
26.178 

26.497 
26.818 
27.131 
27.429 
27.704 

27.960 
28.160 
28.330 
28.458 
28.541 

28.580 
28.579 
28.540 
28.469 
28.374 

28.269 
28.135 
28.008 
27.884 
27.770 

27.669 
27.585 
27.524 


03 
127 
IfiS 
100 
222 


261 
276 
29S 
312 
310 


321 
313 
208 
276 
246 


210 

170 

128 

83 

30 

1 

30 

71 

05 

115 

124 
127 
124 
114 
101 

84 
61 


Declina- 
tion. 


-  8  11 


tf 


68.39 
68.79 
69.09 
69.27 
69.33 

69.21 
68.90 
68.38 
67.63 
66.66 

65.45 
64.04 
62.43 
60.68 
58.83 

56.91 
54.98 
53.10 
51.29 
49.64 

48.15 
46.85 
45.79 
44.95 
44.35 


40 

30 

18 

6 

12 

31 
52 
75 
07 
121 

141 
161 
175 
185 
102 

103 
188 
181 
166 
140 

lao 

106 
84 
60 
37 


tf  Tuoann. 
Mag.  2.9 


;^  AquAzU. 
Mag.  4.0 


Right 
Aaoeaaion, 


43.98  ^^ 
43.82  — 
43.85     ^ 


44.04 
44.37 

44.79 
45.29 
45.83 
46.39 
46.95 

47.49 
48.00 
48.45 


10 
33 

42 

50 
54 
56 
56 
54 

51 

45 


h 

22 


m 
12 


s 
45.40 
45.23 
45.12 
45.07 
45.08 

45.16 
45.30 
45.51 
45.77 
46.10 

46.50 
46.93 
47.41 
47.92 
48.45 

49.00 
49.56 
50.10 
50.61 
51.09 

51.52 
51.87 
52.16 
62.36 
62.48 

52.52 
52.47 
62.34 
52.14 
51.88 

51.57 
51.24 
50.89 
50.54 
50.21 

49.91 
49.65 
49.43 


17 

11 

5 

1 

8 

14 
21 
26 
33 
40 

43 
48 
51 
53 
55 

56 
54 
51 
48 
43 

35 
28 
21 
12 
4 

6 
13 
20 
26 
31 

33 
35 
35 
33 
30 

26 
22 


Declina- 
tion. 


-60  40 


/» 


Right 
Aacension. 


55.60 
53.63 
51.29 
48.64 
45.75 

42.68 
39.51 
36.30 
33.13 
30.05 

27.11 
24.39 
21.94 
19.80 
18.04 


107 
234 
265 
280 
307 


317 
821 
317 
306 
204 

272 
245 
214 
176 
136 


02 
47 


16.68 

15.76 
15.29 


15.28  — 
16.73   ^* 

00 


16.63 
17.94 
19.62 
21.58 
23.78 

26.12 
28.60 
30.83 
33.02 
34.96 


131 
168 
106 
220 
234 


238 
233 
210 
104 
161 


36.57^ 

37.79  ., 
38.54  ^ 

38.80  — 

38.55-  ^ 
76 

37.79 

36.53  ^ 

34.83  ^'^ 


h 
22 


m 
17 


t 
19.148 
19.099 
19.073 


40 
26 
1 


19.072  — 

19.099  ^ 

57 

19.156 


19.242 
19.361 
19.512 
19.696 

19.912 
20.158 
20.429 
20.722 
21.031 

21.348 
21.666 
21.977 
22.273 
22.647 

22.792 
23.002 
23.173 
23.302 
23.388 

23.431 
23.434 
23.399 
23.333 
23.242 

23.134 
23.013 
22.889 
22.767 
22.664 

22.563 
22.467 
22.403 


86 
110 
151 
184 
216 


246 
271 
203 
300 
317 


318 
311 
206 
274 
245 


210 

171 

120 

86 

43 


3 
35 
66 

01 
108 

121 
124 
122 
113 
101 

86 
64 


Declina- 
tion. 


-  1  48 


*f 


38.75 
39.40 
40.02 
40.56 
40.98 

41.25 


65 
62 
54 
42 
27 

8 


41.33  — 
41.19   " 


30 
66 
01 

118 
142 
164 
180 
102 

200 
202 
100 
101 
170 


40.80 
40.14 

39.23 
38.05 
36.63 
34.99 
33.19 

31.27 
29.27 
27.25 
25.26 
23.35 

21.56 
19.94 
18.61 
17.30 
16.31 

15.56 
15.03 

1^-71    13 
14.58  — 

14.62     ^ 
21 

14.83 

15.15 

16.69 

16.12 

16.71 


162 

143 

121 

00 

75 

53 
32 


17.36 
18.04 
18.71 


32 
44 

53 
50 
65 

68 
67 


81  Pegatl. 
Mag.  4.9 


Right 
Ascension. 


h 
22 


m 
17 


50 
35 


s 
22.939 
22.880 
22.845 


22.836  — 
22.856  ^ 

40 


22.905 
22.988 
23.105 
23.266 
23.440 

23.668 
23.907 
24.181 

24.477 
24.789 

25.107 
25.427 
26.737 
26.033 
26.307 

26.549 
26.756 
26.923 
27.047 
27.129 

27.167 
27.166 
27.127 
27.058 
26.964 

26.850 
26.725 
26.696 
26.469 
26.349 

26.239 
26.146 
26.072 


83 
117 
151 
184 
218 


240 
274 
206 
312 
318 


320 
310 
206 
274 
242 


207 

167 

124 

82 

38 


1 

30 

60 

94 

114 

125 
120 
127 
120 
110 

03 
74 


Declina- 
tion. 


+11  46 


// 


67.96 
56.80 
66.58 
54.35 
63.18 


116 

122 
123 
117 
107 


00 
66 
38 


62.11 

51.21 

50.65 

50.17 

50.10  — 
28 

50.38 

61.02 

52.00 

53.32 

54.93 

56.79 
58.87 
61.10 
63.40 
66.74 

68.06 
70.30 
72.41 
74.37 
76.14 

77.68 
79.00 
80.07 
80.88 
81.45 

81.76 
81.84 
81.67 
81.29 
80.69 

79.88 
78.92 
77.82 


64 

08 

132 

161 

186 

206 
223 
230 
234 
231 

225 
211 
106 
177 
154 

132 

107 

81 

57 

31 

8 

17 
38 
60 
81 

06 
110 


Mean  Place 
Sec  a,  Tan  d 


24.128 
1.010 


66.99 
-0.144 


45.362 
2.042 


42.90 
-1.781 


19.086 
1.000 


39.31 
-0.032 


23.007 
1.022 


53.43 
+0.209 


D^  a,  D«  a 


+0.06 
+0.4 


79790*»— 1916- 


+0.01 
-0.5 

-32 


+0.08 
+0.4 


+0.11 
-0.5 


+0.06 
+0.4 


0.00 
-0.4 


+0.06 
+0.4 


-0.01 
-0.4 
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Washincton 
Mean  Time. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.0 
1.0 
11.0 
20.9 
30.9 


Apr. 


9.9 

19.9 

29.8 

May     9.8 

19.8 

29.8 

June    8.7 

18.7 

28.7 

July    8.6 

18.6 
28.6 
Aug.  7.6 
17.5 
27.5 

Sept.  6.5 
16.4 
26.4 

Oct.  6.4 
16.4 

26.3 

Nov.    6.3 

16.3 

25.3 

Dec.    6.2 

15.2 
25.2 
35.1 


Mean  Place 
Sec  d.  Tan  d 


I)^  a,  D«»  a 


t^Aqnaxli. 
Mag.  5.3 


Right 
Ascension. 


h 
22 


m 
30 


6*254   ^, 
6.193   3^ 
6.156 
6.145  — 
6.163   ^* 

47 


6.210 
6.290 
6.404 
6.551 
6.733 

6.950 
7.198 
7.475 
7.777 
8.097 

8.429 
8.766 
9.098 
9.419 
9.718 

9.989 
10.226 
10.423 
10.575 
10.681 

10.741 
10.756 
10.730 
10.668 
10.577 

10.462 
10.334 
10.199 
10.064 
9.936 

9.820 
9.720 
9.642 


80 
114 
147 
183 
217 

248 
277 
S02 
820 
$33 

837 
833 
821 
399 
271 


237 
197 
152 
106 
60 


15 

36 
62 
91 

115 

128 
135 
135 
129 
115 

100 
78 


Declina- 
tion. 


-21     7 


tf 


85.13 
85.00 
84.66 
84.12 
83.38 

82.45 
81.31 
79.99 
78.49 
76.82 

75.01 
73.09 
71.09 
69.06 
67.04 

65.09 
63.25 
61.57 
60.09 
58.87 

57.89 
57.20 
56.79 


13 
35 
53 
74 
93 

114 
132 
150 
167 
181 

192 
200 
203 
202 
195 

184 
168 
148 
122 
98 

69 
41 


12 

56.67  — 

56.82   ^^ 
39 


67.21 
57.79 
58.54 
59.39 
60.31 

61.24 
62.12 
62.91 
63.58 
64.12 


58 
76 
85 
93 
93 

88 
79 
67 
54 
36 


64.48  ,3 
64.66  — 
64.65     * 


6.015 
1.072 


80.46 
-0.387 


+0.06 
+0.4 


+0.02 
-0.4 


226  B.  Cephel. 
Mag.  6.7 


Right 
Ascension. 


h 
22 


m 
30 


8 

44.24 
43.56 
42.98 
42.52 
42.21 

42.05 
42.06 
42.23 
42.56 
43.05 

43.68 
44.42 
45.26 
46.16 
47.10 

48.05 
48.98 
49.87 
50.69 
51.42 

52.04 
52.55 
52.92 
53.16 
63.26 

53.22 
53.05 
52.74 
52.32 
51.79 

51.16 
50.46 
49.69 
48.89 
48.07 

47.25 
46.47 
45.74 


68 
58 
46 
31 
16 

1 
17 
33 
49 
63 

74 
84 
90 
94 
95 

93 
89 
82 
73 
62 

51 
87 
24 
10 
4 

17 
81 
42 
53 
63 

70 
77 
80 
82 
82 

78 
73 


Declina- 
tion. 


+75  47 


ft 


56.91 
64.21 
62.03 
49.42 
46.50 

43.40 
40.25 
37.16 
.34.29 
31.72 

29.58 
27.91 
26.81 
26.29 
26.36 

27.06 
28.34 
30.14 
32.44 
35.19 

38.32 
41.72 
45.34 
49.10 
62.93 

56.75 
60.49 
64.05 
67.36 
70.33 


170 
218 
261 
292 

310 


315 
309 
287 
257 
214 


167 

110 

52 

7 
70 

128 
180 
230 
275 
313 

340 
362 
376 
383 
382 

374 
356 
330 
298 
260 


750»  163 

7«-71  109 
77.80 

78.25  — 
17 

78.08 

77.31 

75.96 


77 
135 


48.168 
4.076 


36.47 
+3.952 


+0.02 
+0.4 


-0.24 
-0.4 


Tf  Aqnaxli. 
Mag.  4.1 


Right 
Ascension. 


h 
22 


m 
31 


s 

2.540 
2.481 
2.444 


59 
37 


13 
2.431  — 

2.445   " 

41 


2.486 
2.558 
2.663 
2.800 
2.972 

3.177 
3.413 
3.678 
3.965 
4.270 

4.586 
4.904 
5.219 
5.520 
5.801 

6.054 
6.274 
6.456 
6.598 
6.695 

6.753 
6.768   ' 
6.746 
6.692 
6.612 

6.512 
6.399 
6.279 
6.158 
6.046 

5.942 
5.861 
5.778 


72 

105 
137 
172 
205 

230 
265 
287 
305 
816 

318 
815 
801 
281 
253 

220 

182 

142 

97 

58 


15 


22 

54 

80 

100 


113 
120 
121 
112 
104 


91 
73 


Declina- 
tion. 


-  0  32 


ft 


61.44 
62.13 
62.79 
63.38 
63.86 


69 
66 
59 
48 
83 


64.19   j^ 

64.33  — 
64.25  * 
63.93   '^ 

63.34  ^ 
86 

62.48 


114 
138 
160 
179 
193 

202 
205 
204 
197 
186 


61.34 
59.96 
58.36 
56.57 

64.64 
62.62 
50.57 
48.53 
46.56 

44.70 
43.01 
41.49 
40.19 
39.12 

38.27 

37.66 

37.26 

37.08 

37.07  — 
15 

37.22 

37.53 

37.96 

38.47 

39.06 


160 
152 
130 
107 
85 


61 
40 
18 


39.72 
40.42 
41.13 


31 

42 
52 
50 
66 

70 
71 


2.420 
1.000 


62.80 
-0.009 


+0.06 
+0.4 


0.00 
-0.4 


10  Lacertte. 

Mag.  4.9 


Right 
Ascension. 


h 
22 


m 
35 


28.989 

28.862  ^^^ 

28.761  ^ 

28.693 

28.661  — 
9 


28.670 
28.723 
28.822 
28.969 
29.163 

29.401 
29.680 
29.994 
30.337 
30.698 

31 .070 
31.442 
31.805 
32.149 
32.466 

32.749 
32.990 
33.186 
33.334 
33.430 

33.476 
33.476 
33.432 
33.349 
33.232 

33.089 
32.927 
32.753 
32.573 
32.393 

32.220 
32.060 
31.917 


53 

99 

147 

194 

238 

279 
314 
343 
861 
872 

872 
863 
844 
817 
283 


841 

196 

148 

96 

46 

0 

44 

83 

117 

143 

162 
174 
180 
180 
173 

160 
143 


Declina- 
tion.* 


+38  36 


ff 


68.70 
57.03 
55.07 
52.88 
50.68 

48.26 
46.01 
43.95 
42.16 
40.71 

39.70 
39.15 


39.10  — 
39.55  ** 
40.52   ^^ 

141 


167 
196 
219 
230 
232 

225 
2C6 
179 
145 
101 


55 


41.93 
43.78 
46.01 
48.56 
51.36 

64.34 
57.45 
60.59 
63.72 
66.76 

69.66 
72.38 
74.84 
77.01 
78.85 


185 
223 
255 
280 
298 

311 
314 
313 
304 
290 

273 
346 
217 
184 
149 


81.42  ^ 
82.08  ^ 
82.30  — 
82.08   ^ 

67 

81.41 
80.32  ^^ 
78.86  '*• 


29.414 
1.280 


45.76 
+0.799 


+0.06 
+0.4 


-0.05 
-0.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashlnKton 
Mean  Tune. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 


Mur. 


20.0 
1.0 
11.0 
20.9 
30.9 


Apr. 


9.9 

19.9 

29.8 

May     9.8 

19.8 

29.8 

June    8.7 

18.7 

28.7 

July     8.6 

18.6 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.4 

Oct.  6.4 
16.4 

26.3 

Nov.    6.3 

16.3 

25.3 

Dec.    6.2 

15.2 
25.2 
36.2 


Mean  Place 
Sec  9,  Tan  d 


DtfrGf  Dm  a 

D4,a,J)md 


X  Pegasi. 

Mag.  4.1 


Right 
Ascension. 


h   m 
22  42 


8 

28.918 
28.828 
28.760 
28.717 


90 
68 
43 


28.703  ^ 

17 
28.720 
28.773 
28.862 
28.991 
29.160 

29.367 
29.610 
29.884 
30.185 
30.505 

30.837 
31.172 
31.503 
31.820 
32.114 

32.380 
32.613 
32.804 
32.964 
33.059 


53 

89 
129 
169 

ao7 

243 
274 
301 
320 
332 

335 
331 
317 
294 
266 

233 
191 
150 
105 
61 


33.120    ^ 

33.140  — 
33.120  •* 


33.068 
32.985 

32.880 
32.758 
32.627 
32.492 
32.357 

32.229 
32.113 
32.010 


52 

83 
105 

122 
131 
135 
135 
128 

116 
103 


Declina- 
tion. 


+23    7 


// 


32.88 
31.53 
30.00 
28.37 
26.70 

25.08 
23.58 
22.27 
21.24 
20.54 

20.21 
20.28 
20.76 
21.66 
22.95 

24.59 
26.54 
28.75 
31.17 
33.73 

36.36 
39.00 
41.60 
44.11 
46.48 

48.67 
50.64 
52.37 
53.83 
55.00 


135 

153 
163 
167 
162 


150 

131 

103 

70 

33 


7 

48 

90 

120 

164 

195 
221 
242 
256 
263 

264 
260 
251 
237 
219 

197 
173 
146 
117 

88 


55.88  ^ 
56.43  ^^ 
56.67  — 
56.58     ® 


56.19 

55.49 
54.51 
53.27 


39 
70 

96 
124 


28.996 
1.088 


23.87 
+0.427 


+0.06 
+0.4 


-0.03 
-0.3 


B  Oniis. 

Mag.  3.7 


Right 
Ascension. 


h 
22 


m 
43 


s 

29.566 
29.403 
29.288 
29.216 


153 

115 

72 


29.189  ~ 

21 


29.210 
29.280 
29.401 
29.573 
29.796 

30.068 
30.387 
30.748 
31.145 
31.671 

32.016 
32.471 
32.925 
33.364 
33.780 

34.160 
34.495 
34.774 
34.993 
35.146 


70 
121 
172 
223 
272 


319 
361 
397 
426 
445 


455 
454 
439 
416 
380 

335 
279 
219 
153 
83 


35.229   j^ 

35.246  — 

35.197   ** 

35.090*^ 

34.932  ^^ 
199 

34.733 

228 

246 

253 

248 

233 


34.605 
34.259 
34.006 
33.758 

33.525 
33.315 
33.135 


210 
180 


Declina- 
tion. 


-61  46 


ft 


43.31 
41.95 
40.18 
38.07 
35.68 

33.03 
30.21 
27.26 
24.24 
21.21 

18.23 
15.37 
12.67 
10.20 
8.02 


136 
177 
211 
239 
265 


282 
295 
302 
303 
298 


286 
270 
247 
218 
187 


6.15 

4.67 
3.60 
2.97 


148 

107 

63 


2.78-1' 
26 

3.04 

3.73 

4.83 

6.27 

8.02 


10.00 
12.13 
14.31 
16.45 
18.47 

20.28 

21.78 

22.92 

23.64   ^ 

23.92  — 
18 

23.74 

23.09 

22.00 


69 
110 
144 
175 
198 

213 

218 
214 
202 
181 

150 

114 

72 


65 
109 


29.198 
1.615 


31.65 
-1.269 


+0.07 
+0.4 


+0.08 
-0.3 


T  Aquaxli. 
Mag.  4.2 


Right 
Ascension. 


h   m 
22  46 


8 

9.069 
8.992 
8.944 


67 

48 


8.921  ^ 


8.923 

8.964 
9.015 
9.108 
9.235 
9.397 

9.694 

9.823 

10.083 

10.368 

10.675 

10.994 
11.320 
11.645 
11.960 
12.256 

12.627 
12.767 
12.969 
13.130 
13.247 


2 
31 

61 

93 

127 

162 

197 

229 
260 
285 
307 
319 

326 
325 
315 
296 
271 

240 
202 
161 
117 
72 


13.319  3j 
13.360  — 
13.340  *® 


13.296 
13.222 

13.126 
13.013 
12.891 
12.767 
12.647 

12.536 
12.437 
12.354 


44 

74 
96 

113 
122 
124 
120 
HI 

99 
83 


Dedinop 
tion. 


-14     1 


tt 


72.76 
72.94 
72.97 
72.83 
72.61 

72.01 
71.29 
70.37 
69.23 
67.90 

66.37 
64.66 
62.82 
60.87 
68.87 

56.86 
54.88 
62.99 
51.24 
49.69 

48.34 
47.26 
46.41 
45.84 
45.55 

45.49 
45.68 
46.05 
46.58 
47.22 

47.94 
48.69 
49.43 
50.11 
50.73 

51.26 
51.67 
51.96 


18 
3 

14 
32 
50 

72 

92 

114 

133 

153 

171 
184 
195 
200 
201 

196 
189 
175 
155 
135 

109 
84 
57 
29 

6 

19 
37 
53 
64 
72 

75 
74 
68 
62 
53 

41 
28 


/i  Pegasi. 
Mag.  3.7 


Right 
Ascension. 


8.778 
1.031 


70.37 
-0.250 


h 
22 


m 
46 


8 

56.783 
56.690 
56.619 
56.671 


93 
71 
48 


66.553  i! 

14 


56.667 
56.615 
56.702 
66.828 
56.994 

57.200 
57.440 
57.714 
58.015 
58.335 

68.668 
59.006 
69.338 
59.658 
59.956 

60.226 
60.462 
60.658 
60.812 
60.922 


48 

87 

126 

166 

206 


240 
274 
301 
320 
333 

338 
332 
320 
298 
270 

236 
196 
154 
110 
66 


60.988  25 
61.011  — 
60.994  *^ 
60.944  ^ 
60.864  ^ 

103 


+0.06 
+0.4 


+0.02 
-0.3 


60.761 
60.640 
60.509 
60.373 
60.237 

60.107 
59.988 
59.882 


121 
131 
136 
136 
130 


119 
106 


Declina- 
tion. 


+24     9 


// 


37.31 
35.97 
34.44 
32.78 
31.08 

29.43 
27.88 
26.53 
25.44 
24.68 

24.28 
24.28 
24.71 
25.56 
26.79 

28.39 
30.31 
32.51 
34.91 
37.48 

40.12 
42.79 
45.43 
47.98 
50.40 

52.64 
54.67 
56.47 
67.98 
59.21 


134 
153 
166 
170 
165 


155 

135 

109 

76 

40 

0 

43 

84 

124 

160 

192 
220 
240 
257 
264 

267 
264 
255 
242 
224 

203 
180 
151 
123 
94 


60.16  ^ 

60.75   28 

61.03  — 

61.01     ^ 

60.63  ^ 
68 


59.95 
58.99 
67.76 


96 
123 


56.855 
1.096 


27.86 
+0.449 


+0.06 
+0.4 


-0.03 
-0.3 
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Washington 
Mean  Time. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.0 
1.0 
11.0 
21.0 
30.9 


Apr. 


9.9 

19.9 

29.8 

May     9.8 

19.8 

29.8 

June    8.7 

18.7 

28.7 

July    8.7 

18.6 
28.6 
Aug.  7.6 
17.6 
27.5 

Sept.  6.5 
16.5 
26.4 

Oct.  6.4 
16.4 

26.4 

Nov.    5.3 

15.3 

25.3 

Dec.    5.2 

15.2 
25.2 
35.2 


Mean  Place 
Sec  ^,  Tan  d 


Df  a,  Dm  a 


oc  Plaoia  AnstraUs. 

(Fomalhaut.) 
Mag.  1.3 


Right 
Ascension. 


h      m 
22    53 


s 
1.123 
1.033 
0.967 


0.927   *® 
0.916  Ji 

21 


0.937 
0.992 
1.082 
1.210 
1.376 

1.581 
1.821 
2.096 
2.401 
2.729 

3.074 
3.429 
3.782 
4.128 
4.457 

4.759 
5.027 
5.255 
5.439 
5.574 


65 

W 

128 

166 

205 

240 
275 
805 
828 
846 

855 
858 
846 
820 
802 

268 
228 
184 
135 
86 


5.660  33 
5.698  — 
5.690  ® 
5.642  *® 
5.557  ^ 

113 

5.445 

131 

144 

140 

147 

130 


5.314 
5.170 
5.021 
4.874 

4.735 
4.611 
4.505 


124 

106 


Declina- 
tion. 


-30    3 


H 


70.84 
70.42 
69.71 
68.74 
67.51 

66.05 
64.37 
62.50 
60.45 
58.27 

56.00 
53.66 
51.31 
49.00 
46.78 

44.71 
42.82 
41.20 
39.83 
38.78 

38.07 
37.71 


37.68  — 
37.99  ^* 

38.61   ^' 

88 


42 

71 

07 

123 

146 

168 
187 
205 
218 
227 

234 
235 
231 
222 
207 


180 
162 
137 
106 
71 


36 


39.49 
40.58 
41.84 
43.19 
44.56 

45.89 
47.11 
48.17 
49.03 
49.64 


100 
126 
135 
137 
133 


122 

106 

86 

61 

33 


49.97  ^ 
50.03  — 
49.81   ^ 


0.729 
1.155 


64.01 
-0.579 


+0.06 
+0.4 


+0.04 
-0.3 


o  Andromedje. 
Mag.  3.6 


Right 
Ascension. 


h 
22 


m 
58 


8 

2.826 
2.674 
2.545 
2.444 
2.380 

2.357 
2.379 
2.451 
2.573 

2.747 

2.972 
3.242 
3.553 
3.897 
4.266 

4.650 
5.039 
5.424 
5.793 
6.138 

6.450 
6.722 
6.950 
7.129 
7.257 


152 

120 

101 

64 

23 

22 

72 

122 

174 

225 

270 
811 
844 
360 
884 

880 
885 
860 
345 
812 

272 
228 
170 
128 

78 


7.335  2g 
7.363  — 
7.345  ^* 
7.284  ** 
7.188  ^ 

120 

7.059 

152 
171 
182 
187 

187 

170 
165 


6.907 
6.736 
6.554 
6.367 

6.180 
6.001 
5.836 


Declina- 
tion. 


+41  52 


n 


42.45 
40.95 
39.10 
36.99 
34.70 

32.34 
30.00 
27.78 
25.80 
24.14 


150 
185 
211 
220 
236 

284 
222 
108 
166 
128 


22.86 

22.03  ^ 

21.69  — 

21.85   ^* 

22.51   ^ 
116 

23.67 


25.28 
27.30 
29.67 
32.35 

35.25 
38.33 
41.49 
44.68 
47.83 

60.87 
63.77 
66.44 
58.86 
60.97 

62.73 
64.11 
65.06 
65.56 
65.61  — 

41 

65.20 


161 
202 
237 
268 
200 

308 
316 
310 
315 
304 

200 
287 
242 
211 
176 


138 
05 
50 


64.34 
63.06 


86 
128 


3.161 
1.343 


27.39 
+0.897 


+0.06 
+0.4 


-0.06 
-0.3 


ySPegasl. 

Var.  2.2-2.7 


Right 
Ascension. 


h     m 
22    59 


s 
41.965 
41.858 
41.770 
41.706 
41.670 

41.665 
41.697 
41.769 
41.882 
42.037 

42.234 
42.470 
42.742 
43.044 
43.368 

43.707 
44.062 
44.395 
44.727 
45.038 

46.323 
46.574 
45.786 
45.955 
46.080 


107 

88 

64 

36 

5 

32 

72 

113 

155 

107 

286 
272 
802 
824 
830 

846 
343 
832 
311 
286 

251 
212 
160 
125 

81 


46.161 
46.199  — 
46.197     ^ 


46.158 
46.088 

45.993 

45.877 
46.748 
45.612 
45.472 

45.335 
45.205 
45.087 


30 

70 

05 

116 
120 
136 
140 
137 

130 
118 


Declina- 
tion. 


+27  37 


ft 


47.88 
46.57 
45.02 
43.32 
41.53 

39.75 
38.05 
36.51 
35.23 
34.25 

33.64 
33.44 
33.66 
34.31 
35.38 

36.83 
38.65 
40.77 
43.13 
45.69 

48.37 
51.11 
53.85 
56.54 
59.12 

61.56 
63.79  ^* 


131 

155 
170 
170 

178 


170 

154 

128 

08 

61 

20 

22 

65 

107 

145 

182 
212 
236 
256 
268 

274 
274 
260 
258 
243 


65.79 
67.52 
68.99 


200 
173 
147 
114 


81 
40 


70.13 
70.94 
71.43 
71.56  — 
71.34   ^ 

56 

70.78 
69.91 
68.74 


87 
117 


42.002 
1.129 


36.74 
+0.624 


+0.06 

+0.4 


-0.03 
-0.3 


tf  Pegasi. 

{Markab.) 
Mag.  2.6 


Right 
Ascension. 


h 
23 

s 
34.651 
34.566 
34.498 
34.450 


m 
0 


85 
68 
48 


34.428  — 
5 


34.433 
34.470 
34.542 
34.651 
34.798 

34.982 
35.203 
36.457 
35.738 
36.042 

36.360 
36.686 
37.011 
37.326 
37.623 

37.897 
38.138 
38.344 
38.511 
38.635 

38.718 
38.760 


38.764  — 

38.734  ^ 

38.676   ^ 
83 


37 

72 

100 

147 

184 

221 
254 
281 
804 
818 

826 
826 
815 
207 
274 


241 
206 
167 
124 
83 


42 


38.593 
38.493 
38.382 
38.263 
38.144 

38.030 
37.921 
37.824 


100 

111 
no 

110 
114 


100 
07 


Declina- 
tion. 


+14   45 


II 


107 
118 
123 
122 
114 


102 
84 
67 


18.26 
17.19 
16.01 
14.78 
13.56 

12.42 

11.40 

10.56 

9.99^ 

9.71  — 
4 

9.75 
10.15 
10.91 
12.00 
13.41 

15.12 
17.06 
19.20 
21.47 
23.81 

26.18 
28.51 
30.75 
32.86 
34.81 


40 

76 

100 

141 

171 

104 
214 
227 
234 
237 

233 
224 
211 
105 
176 


36.57 
38.10 
39.39 
40.44 
41.23 

41.78 
42.06 
42.12 
41.92 
41.49 

40.85 
40.02 
39.02 


158 

120 

106 

70 

66 

28 
6 

20 
43 
64 

83 
100 


34.516 
1.034 


11.08 
+0.263 


+0.06 
+0.4 


-0.02 
-0.3 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.0 
1.0 
11.0 
21.0 
30.9 


Apr. 


9.9 

19.9 

29.9 

May    9.8 

19.8 

29.8 

June    8.7 

18.7 

28.7 

July    8.7 

18.6 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.6 
26.4 

Oct.  6.4 
16.4 

26.4 

Nov.    6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


69Pegasi. 

Mag.  6.2 


Right 
Ascension. 


h 
23 

8 

29.931 
29.849 
29.781 
29.734 


m 
7 


82 
68 
47 


29.710  — 


29.713 
29.745 
29.809 
29.912 
30.049 

30.226 
30.436 
30.679 
30.954 
31.248 

31.660 
31.881 
32.202 
32.616 
32.814 

33.089 
33.336 
33.644 
33.717 
33.849 


32 

64 
103 
137 
176 

211 
243 
275 
294 
312 


321 
321 
314 
298 
275 

246 
209 
173 
132 
90 


33.939    ^j 

33.990  j2 
34.002  — 
33.979  ^ 
33.929  ^ 

74 

33.866 

91 

106 

112 

112 

110 

103 
94 


33.764 
33.669 
33.647 
33.435 

33.326 
33.222 
33.128 


Dedinft* 
tion. 


+  8  16 


If 


64.96 
64.07 
53.14 
62.21 
61.32 

60.64 
49.91 
49.47 


89 
93 
93 
89 

78 

63 
44 


«       20 

49.27  — 

49.36     • 
39 


49.76 
60.44 
61.46 
62.76 
64.32 


66.12 
68.10 
60.21 
62.40 
64.61 

66.79 
68.87 
70.83 
72.63 

74.24 


76.63 
76.79 
77.73 
78.42 
78.89 

79.12 
79.14  — 
78.99   ^* 


69 
102 
129 
167 
180 

196 
211 
219 
221 
218 

208 
196 
180 
161 
139 

116 
94 
69 
47 
23 


78.67 
78.17 

77.62 
76.76 
76.90 


32 
50 
65 

76 
86 


6  H^ .  Cassiop. 

Mag.  6.6 


Right 
.Vsoenslon. 


h 
23 

8 

13.263 
13.010 
12.787 
12.604 
12.470 

12.394 
12.382 
12.441 
12.571 
12.775 

13.046 
13.382 
13.773 
14.208 
14.678 

16.170 
16.667 
16.167 
16.632 
17.076 

17.478 
17.831 
18.128 
18.362 
18.636 

18.642 
18.684 
18.666 
18.690 
18.462 

18.289 
18.078 
17.837 
17.672 
17.293 

17.008 
16.727 
16.460 


m 
9 


253 
223 
183 
134 
76 

12 

59 
130 
204 
271 


336 
391 
436 
470 
492 

497 
490 
475 
443 
403 

353 
297 
234 
173 
107 


42 

19 

76 

128 

173 

211 
241 
265 
279 
285 

281 
267 


Decline* 
tion. 


+66  42 


0f 


36.23 
33.85 
31.99 
29.76 
27.23 

24.62 
21.76 
19.02 
16.46 
14.17 

12.26 

10.77 

9.80 

9.38 

9.60 

10.17 
11.38 
13.10 
16.27 
17.84 

20.76 
23.93 
27.30 
30.81 
34.37 

37.89 
41.34 
44.62 
47.69 
60.46 


138 
186 
223 
253 
271 


277 
273 
256 
229 
192 


14S 
97 
42 

12 
67 

121 
172 
217 
267 
292 

317 
337 
361 
356 
362 

345 
328 
307 
276 
243 


^2.88200 

W»»156 

«^-^106 
57.60 

68.04  — 
3 

68.01 

67.44 

66.36 


57 
109 


^  Aquaril. 

Mag.  4.4 


Right 
Ascension. 


h  m 
23  9 


s 

68.709 
68.630 
58.564 
68.521 


79 
66 
43 


68.498  — 

6 

68.504 
68.536 
68.602 
68.701 
68.837 

69.008 
69.217 
59.456 
59.723 
60.016 

60.326 
60.644 
60.966 
61.280 
61.681 

61.869 
62.110 
62.326 
62.504 
62.643 

62.737 
62.793 
62.807 
62.789 
62.739 

62.667 
62.573 
62.469 
62.369 
62.247 

62.137 
62.037 
61.946 


32 

66 

99 

136 

171 

209 
238 
268 
293 
309 

319 
321 
315 
301 

278 

251 
215 
179 
139 
94 

56 
14 

18 
50 
72 

94 
104 
110 
112 
110 

100 
92 


Declina- 
tion. 


-  6  29 


ft 


66.93 
67.42 
67.78 
68.04 


49 
86 
26 


68.16  i? 


68.09 
67.84 
67.36 
66.67 
66.72 

64.64 
63.13 
61.61 
69.74 
67.82 

65.81 
63.76 
61.73 
49.76 
47.91 

46.22 
44.69 
43.42 
42.40 
41.62 

41.11 

40.83 

40.78  — 

40.94  " 
33 

46 


25 
48 
69 
95 
118 

141 
162 
177 
192 
201 

206 
203 
198 
184 
169 

153 
127 
102 

78 
51 

28 


41.27 

41.73 
42.27 
42.90 
43.64 
44.20 

44.86 
45.47 
46.02 


54 
63 
64 
66 
65 

62 
55 


Mag.  4.5 


Right 
Ascension. 


h 
23 


m 
11 


s 

29.912 

29.834 
29.769 
29.725 


78 
65 
44 


29.701  il 


29.708 
29.739 
29.803 
29.903 
30.037 

30.209 
30.417 
30.655 
30.926 
31.218 

31.629 
31.850 
32.174 
32.492 
32.796 

33.079 
33.333 
33.663 
33.733 
33.874 


31 

64 
100 
134 
172 


208 
238 
270 
293 
311 


321 
324 
318 
304 
283 


254 
220 
180 
141 
99 


33.973  gy 
34.030  jg 
34.046  — 
34.029  *^ 
33.980  ^* 

73 

33.907 

92 

106 

no 

114 

no 


33.816 
33.709 
33.599 
33.485 

33.375 
33.273 
33.181 


102 
92 


Declint- 
tion. 


-  9  32 


// 


44.01 
44.39 
44.64 


38 
25 


44.76  ii 


7 
24 

44 

66 

89 

112 

135 

156 
173 
189 
199 
206 

207 
202 
192 
179 
161 

137 

115 

86 

61 
33 


17.02 
16.94  — 
17.06   ^^ 


44.68 

44.44 
44.00 
43.34 
42.46 
41.33 

39.98 
38.42 
36.69 
34.80 
32.81 

30.76 
28.68 
26.66 
24.74 
22.96 

21.34 
19.97 
18.82 
17.96 
17.36 


17.39 
17.85 

18.46 
19.12 
19.83 
20.64 
21.23 

21.86 
22.42 
22.88 


83 
46 
60 

67 
71 
71 
69 
63 

56 

4» 


Mean  Place 
Sec  d,  Tan  d 


29.692 
1.011 


49.65 
+0.146 


14.017 
1.822 


16.13 
+1.623 


68.342 
1.006 


67.44 
-0.114 


29.521 
1.014 


43.58 
-0.168 


D^a,  Dm  a 


+0.06 
+0.4 


-0.01 
-0.2 


+0.06 
+0.4 


-0.10 
-0.2 


+0.06 
+0.4 


+0.01 
-0.2 


+0.06 
+0.4 


+0.01 
-0.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.1 
1.0 
11.0 
21.0 
30.9 


Apr. 


9.9 

19.9 

29.9 

May    9.8 

19.8 

29.8 

June    8.8 

18.7 

28.7 

July    8.7 

18.6 
28.6 
Aug.  7.6 
17.6 
27.5 

Sept.  6.5 
ld.5 
26.5 

Oct.  6.4 
16.4 

26.4 

Nov.    5.3 

15.3 

25.3 

Dec.    5.3 

15.2 
25.2 
35.2 


Mean  Place 
Sec  a,  Tan  d 


T  Pegasi. 
Mag.  4.6 


Right 
Ast«nsion. 


h   m 
23  16 


s 

28.756 
28.650 
28.560 
28.490 
28.443 

28.427 
28.444 
28.498 
28.591 
28.726 

28.902 
29.119 
29.372 
29.656 
29.966 

30.293 
30.630 
30.968 
31.298 
31.612 

31.903 
32.162 
32.386 
32.571 
32.713 

32.813 
32.871 
32.889 
32.871 
32.823 

32.747 
32.652 
32.541 
32.419 
32.293 

32.166 
32.043 
31.929 


106 
90 
70 
47 
1« 

17 

54 

93 

135 

176 

217 
253 
284 

310 
327 

837 
338 
330 
814 
291 

259 
224 
185 
142 
100 

58 
18 

18 
48 
76 

95 
111 
122 
126 
127 

123 
114 


Decliaa- 
tion. 


+23  16 


// 


59.72 
58.56 
57.22 
55.75 
54.21 

52.67 
51.21 
49.91 
48.85 
48.07 

47.61 

47.54  — 

47.87   ^ 

48.58  ^ 

49.68  "^ 
145 

51.13 


116 
134 
147 
154 
154 


146 

130 

106 

78 

46 


177 
205 
226 
242 
262 


52.90 

54.95 
57.21 
59.63 

62.15 
64.72 
67.27 
69.75 
72.11 

74.32 
76.33 
78.13 
79.67 
80.94 

81.94 
82.64 
83.05 


83.14  — 

82.94  ^ 
49 

82.45 


257 
255 
248 
236 
221 

201 
180 
154 
127 
100 


70 
41 
9 


81.66 

80.63 


79 
103 


28.620 
1.089 


49.19 
+0.430 


6^  Aquaxii. 
Mag.  4.2 


Right 
Ascension. 


h      m 
23    18 


s 
34.101 
34.009 
33.932 
33.875 
33.843 

33.839 
33.861 
33.918 
34.011 
34.140 

34.308 
34.514 
34.753 
35.024 
35.321 

35.640 
35.970 
36.305 
36.635 
36.954 

37.251 
37.518 
37.752 
37.947 
38.100 

38.207 
38.271 


02 
77 
57 
32 
4 

22 

57 

93 

129 

168 

206 
239 
271 
297 
819 

830 
835 

830 
819 
297 

267 
234 
195 
153 
107 

64 


38.292  — 
38.276  *^ 
38.226  " 

78 

38.147 

100 
115 
123 
125 
123 

117 
106 


38.047 
37.932 
37.809 
37.684 

37.561 
37.444 
37.339 


Declina- 
tion. 


-20  33 


t* 


37.46 
37.51 "- 
37.33  ^® 
36.91  ^ 
36.26  ^ 

88 


35.38 
34.26 
32.92 
31.37 
29.61 

27.68 
25.63 
23.47 
21.26 
19.05 

16.85 
14.76 
12.83 
11.08 
9.57 

8.34 
7.41 
6.81 


112 

184 
156 
176 
198 

206 
216 
221 
221 
220 

200 
198 
175 
151 
138 


98 
60 


^  r^    31 
6.50  — 

6.53    ^ 

81 

6.84 
7.40 
8.17 
9.08 
10.13 

11.22 
12.31 
13.33 
14.27 
15.05 

15.66 
16.07 
16.26 


56 

77 

91 

106 

109 

109 

102 

94 

78 

61 

41 
19 


33.608 
1.068 


33.70 
-0.375 


4  CassiopelJB. 
Mag.  5.2 


RiRht 
Ascension. 


h      m 
23    21 


8 

5.06 
4.73 
4.43 
4.17 
3.97 


33 
30 
26 
20 
13 


3.84 

3.79- 
8.82   ' 


11 

19 
28 

85 
42 
47 
52 
54 

56 
65 
53 
50 
46 

41 
85 
27 
21 
12 
10.66 
10.72- 
10.71    * 

8 
14 
20 


3.93 
4.12 

4.40 
4.75 
6.17 
6.64 
6.16 

6.70 
7.26 
7.81 
8.34 
8.84 

9.30 

9.71 

10.06 

10.33 

10.54 


10.63 
10.49 

10.29 

10.05 

9.77 

9.44 

9.10 

8.75 
8.40 
8.05 


24 
28 
38 
34 
85 

85 
86 


Declina- 
tion. 


+61  49 


tt 


38.18 
36.96 
35.23 
33.07 
30.56 

27.83 
24.97 
22.11 
19.37 
16.87 

14.70 
12.95 
11.69 
10.95 
10.78  — 

89 
11.17 
12.13 
13.60 
15.57 
17.97 


122 
178 
216 
251 
273 

286 
286 
274 
260 
217 


175 

126 

74 


20.75 
23.85 
27.18 
30.69 
34.29 

37.92 
41.49 
44.95 
48.22 
51.22 

53.89 
56.18 
58.01 
59.35 
60.15 

60.38 
60.04 
59.14 


96 

147 
197 
240 
278 

310 
333 
351 
360 
363 

857 
840 
327 
300 
267 

229 

183 

134 

80 

23 

34 
90 


5.941 

2.118 


17.46 

+1.867 


V  Pegasi. 

Mag.  4.6 


Right 
Ascension. 


h 
23 


m 
21 


s 
11.246 
11.140 
11.048 
10.976 
10.927 

10.907 
10.920 
10.969 
11.058 
11.188 

11.360 
11.573 
11.822 
12.102 
12.410 

12.735 
13.071 
13.409 
13.740 
14.056 

14.349 
14.612 
14.840 
15.030 
15.178 


106 
92 
72 
49 
20 

13 

49 

89 

130 

172 

213 
249 
280 
808 
325 

836 
838 
831 
816 
293 

263 
228 
190 
148 
105 


15.283 
15.347 
15.371  — 
15.359  ^ 
15.316  ^ 

70 


16.246 
15.155 
15.048 
14.929 
14.805 


14.680 
14.567 
14.443 


91 
107 
119 
124 
125 

123 
114 


Declina- 
tion. 


+22  56 


n 


112 
130 
144 
150 
150 

142 

126 

106 

76 

44 


39.72 
38.60 
37.30 
35.86 
84.36 

32.86 
31.44 
30.18 
29.12 
28.36 

27.92 
27.86  — 
28.16  ^^ 
28.86  '^ 
29.94** 

143 


31.37 
33.12 
36.15 
37.39 
39.77 

42.27 
44.81 
47.34 
49.80 
62.15 

54.33 
56.33 
58.11 
59.64 
60.91 

61.91 
62.61 
63.02 


175 
203 
224 
238 
250 

254 
258 
246 
236 
218 

200 
178 
153 
127 
100 


70 
41 


63.13  — 

62.94  " 
47 

62.47 

61.72 

60.72 


75 
100 


11.076 
1.086 


29.14 
+0.423 


Df  d,  Dm  d 


+0.06 
+0.4 


-0.03 
-0.2 


+0.06 
+0.4 


+0.02 
-0.2 


+0.05 
+0.4 


-0.12 
-0.2 


+0.06 
+0.4 


-0.03 
-0.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wnshinston 
Mean  Tune. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.1 
1.0 
11.0 
21.0 
31.0 


Apr. 


9.9 

19.9 

29.9 

May     9.8 

19.8 

29.8 

June    8.8 

18.7 

28.7 

July     8.7 

18.7 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.6 
26.5 

Oct.  6.4 
16.4 

26.4 

Nov.    5.4 

15.3 

25.3 

Dec.    5.3 

15.2 
25.2 
35.2 


72  Pegasi  (mian). 
Mag.  5.2 


Rtfiht 
Ascension. 


h     m 
23    29 


s 
47.082 

46.956 
46.844 
46.750 
46.681 

46.643 


46.639  — 

46.675   ^ 

46.758   ^ 

46.884  ^^ 
171 


126 

112 

04 

60 

38 


47.055 
47.270 
47.526 
47.818 
48.136 

48.476 
48.830 
49.185 
49.533 
49.867 

50.177 
50.458 
50.702 
60.906 
51.067 


215 
2S6 
202 
318 
340 

354 
356 
348 
334 
310 

281 
244 
204 
161 
117 


51.184 

51.289  — 

51.284    * 

51.243  ^^ 
71 

51.172 

04 
115 
127 
137 
141 

140 
186 


51.078 
60.963 
50.836 
50.699 

50.558 
60.418 
50.282 


Declina- 
tion. 


+30  51 


tt 


55.39 
54.23 
52.82 
51.20 
49.44 

47.63 
45.84 
44.17 
42.69 
41.48 

40.60 
40.09 


116 

141 
162 
176 
181 

170 
167 
148 
121 
88 

51 
0 


40.00  — 
40.33  ^ 
41.09  ^* 

117 

42.26 

156 

188 

218 

241 

250 


43.82 
45.70 
47.88 
50.29 

52.88 
55.58 
58.33 
61.07 
63.75 

66.30 
68.71 
70.91 
72.89 
74.69 

76.01 
77.10 
77.86 
78.26 


78.31  — 

30 

78.01 
77.36 
76.38 


270 
275 
274 
268 
256 

241 
220 
108 
170 
142 

100 
76 
40 


65 
08 


A  AndionnediB. 
Mag.  4.0 


Ri^ht 
Ascension. 


h 
23 


m 
33 


8 

26.777 
26.589 
26.419 
26.272 
26.158 


188 
170 
147 
114 

74 


26.084  28 
26.056  — 
26.080  ^ 
26.160  ^ 
26.297  ^^ 

104 

26.491 


26.739 
27.037 
27.377 
27.760 

28.149 
28.560 
28.974 
29.379 
29.767 

30.126 
30.449 
30.732 
30.966 
31.160 

31.282 
31.363 
31.394 
31.379 
31.321 

31.226 
31.098 
30.945 
30.769 
30.578 

30.380 
30.180 
29.983 


248 
208 
340 
373 
oUv 

411 
414 
405 
388 

350 

323 
283 
234 
184 
132 


81 

15 
58 
05 

128 
153 
176 
101 
108 

200 
107 


Declina- 
tion. 


+46    0 


/» 


28.53 
27.35 
25.77 
23.86 
21.69 

19.36 
16.97 
14.62 
12.42 
10.45 

8.82 
7.58 
6.79 
6.48 
6.67 

7.36 

8.54 

10.16 

12.19 

14.66 

17.24 
20.14 
23.21 
26.37 
29.56 

32.72 
35.78 
38.69 
41.39 
43.82 

45.95 
47.71 
49.08 
50.03 
50.51 

60.52 
50.05 
49.12 


118 

158 
101 
217 
233 

230 
235 
220 
107 
163 


124 
70 
81 

10 
60 

118 
162 
203 
237 
268 

200 
307 
316 
310 
316 

306 
201 
270 
243 
213 


176 

137 

05 

48 

1 

47 
03 


t  Andxomedie. 
Mag.  4.3 


Rfxht 
Ascension. 


h 
23 


m 
34 


8 

0.686 
0.514 
0.368 
0.224 
0.120 

0.054 
0.030 
0.056 
0.133 
0.265 

0.452 
0.690 
0.975 
1.300 
1.659 

2.041 
2.436 
2.834 
3.224 
3.598 

3.944 
4.259 
4.529 
4.756 
4.935 

5.065 

5.145   „ 
33 

5.178  — 
5.167   " 

5.117   ^ 

87 

5.030 


172 
156 
134 
104 
66 


24 

26 

77 

132 

187 

238 
285 
326 
350 
382 

306 
308 
300 
374 
346 


315 
270 
227 
170 
130 


80 


4.913 
4.772 
4.610 
4.436 

4.254 
4.070 
3.890 


117 
141 
162 
174 
182 

184 
180 


Declinar 
tion. 


+42  48 


>/ 


27.68 
26.61 
24.97 
23.12 
21.03 

18.81 
16.53 
14.31 
12.25 
10.43 


117 
154 
185 
200 
222 


228 
222 
206 
182 

148 


8.95 
7.86 
7.21 


100 
65 


17 

7.04  — 
7.35  '' 

70 

8.14 

126 
160 
207 
230 
267 

287 
303 
300 
310 
305 

205 
270 
266 
231 
200 


9.40 
11.09 
13.16 
15.65 

18.22 
21.09 
24.12 
27.21 
30.31 

33.36 
36.31 
39.10 
41.66 
43.97 


^•^165 
47.62  ^ 

48.88  ^ 

49.72   ^^ 

50.13  — 

4 


60.09 
49.59 

48.67 


50 
02 


iPlsolam. 
Mag.  4.3 


Right 
Ascension. 


h 
23 


m 
35 


s 
38.170 
38.078 
37.998 
37.933 
37.887 

37.866 
37.871 
37.909 
37.983 
38.094 

38.243 
38.430 
38.654 
38.910 
39.192 

39.496 
39.812 
40.135 
40.454 
40.761 

41.062 
41.316 
41.560 
41.747 
41.906 

42.025 
42.105 
42.148 
42.165 
42.131 

42.082 
42.011 
41.925 
41.828 
41.724 

41.618 
41.514 
41.414 


02 
80 
65 
46 
21 

5 

38 

74 

111 

140 

187 
224 
256 
282 
304 

316 
323 
310 
307 
201 

264 
234 
107 
150 
110 

80 

43 

7 

24 

40 

71 

86 

07 

104 

106 

104 
100 


Declina- 
tion. 


+  5   10 


tt 


77 
78 
76 
68 
50 

44 

24 


20.40 
19.63 
18.86 
18.09 
17.41 

16.82 

16.38 

16.14 

16.12  — 

16.36  ^ 
51 

16.87 

17.67 

18.76 

20.11 

21.70 

23.49 
25.44 
27.60 
29.62 
31.72 

33.78 
35.75 
37.66 
39.19 
40.63 

41.83 
42.81 
43.54 
44.06 
44.33 

44.43 
44.34 
44.07 
43.67 
43.16 

42.53 
41.81 
41.05 


80 

100 
135 
150 
170 

106 
206 

212 
210 
206 

107 
181 
163 
144 
120 

06 
78 
51 
28 
10 

0 
27 
40 
52 
62 

72 
76 


Mean  Place 
Sec  Sy  Tan  d 


46.957 
1.165 


42.00 
+0.598 


26.900 
1.440 


10.72 
+1.036 


0.732 
1.363 


10.65 
+0.926 


37.741 
1.004 


15.28 
+0.091 


D^a,  Dm  a 
D^  d.  Dm  S 


+0.06 
+0.4 


-0.04 
-0.1 


+0.06 
+0.4 


-0.07 
-0.1 


1+0.06 
+0.4 


-0.06 
-0.1 


+0.06 
+0.4 


-0.01 
-0.1 


APPARENT  PLACES  OF  STARS,  1916. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  1.2 
11.2 
21.2 
31.1 

Feb.  10.1 


Mar. 


20.1 
1.0 
11.0 
21.0 
31.0 


Apr. 


9.9 

19.9 

29.9 

May    9.9 

19.8 

29.8 

June    8.8 

18.7 

28.7 

July    8.7 

18.7 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 

Nov.    6.4 

15.3 

25.3 

Dec.    5.3 

15.3 
25.2 
35.2 


Mean  Place 
Sec  ^,  Tan  J 


0  Andxomedte. 
Mag.  5.1 


Right 
Ascension. 


h     m 
23    41 


s 

51.962 
61.771 
51.595 
51.441 
51.317 

51.233 
51.193 
51.206 
61.275 
61.400 

51.583 
51.822 
52.112 
52.444 
52.813 

53.208 
53.620 
54.036 
54.444 
54.835 

55.203 
55.534 
55.826 
56.070 
56.265 

56.410 
56.504 


191 
17« 
154 
134 

84 

40 

13 

60 

125 

183 

230 
200 
332 
360 
305 

412 
416 
408 
301 
368 

331 
202 
244 
105 
145 

04 


56.548  — 
56.545  ^ 


56.500 

56.415 
56.298 
56.152 
55.984 
55.800 

55.604 
55.404 
55.207 


45 
85 

117 
146 
168 
184 
106 

200 
197 


DecUn»- 
tion. 


+45  57 


It 


31.79 
30.72 
29.22 
27.40 
25.29 

23.01 
20.65 
18.33 
16.12 
14.17 

12.50 

11.22 

10.38   3^ 

10.01  — 

10.14   " 
63 

10.77 


107 
150 
182 
211 
228 

236 
232 
221 
195 
167 


128 
84 


11.88 

13.43 
15.39 
17.72 

20.33 
23.18 
26.20 
29.34 
32.51 

35.66 
38.72 
41.66 
44.38 
46.87 

49.04 
50.86 
52.31 
53.34 
53.91 


111 

155 
106 
233 
261 


285 
302 
314 
317 
315 


306 
204 
272 
240 
217 


182 

145 

103 

57 

10 


54.01 

53.64  ^^ 
52.81  ^ 


52.003 
1.438 


18.62 
+1.034 


D^a,  D«a     1+0.06 
D^^,  D«J     1+0.4 


-0.07 
-0.1 


41  H.  Cephei. 

Mag.  5.0 


Right      I    Deolina- 
Ascension.  t      tion. 


h     m 
23    43 


s 

52.22 

51.78 
51.36 
50.99 
50.69 

50.46 

50.33 

50.29  - 

50.35    ^ 
18 

27 


44 
42 

37 
30 
23 

13 


50.53 

50.80 
61.18 
51.64 
62.18 
62.77 

53.41 
54.07 
54.72 
55.37 
55.99 

56.57 
57.09 
57.54 
57.91 

58.20 

58.41 
58.54 
58.58 
58.53 
58.40 

58.20 
57.93 
57.61 
57.24 
56.83 

56.39 
55.94 
55.49 


38 
46 
54 
50 
64 

66 
65 
65 
62 
58 

52 
45 
37 
20 
21 

13 
4 

5 
13 
20 

27 
32 
37 
41 
44 

45 
45 


53.121 

2.596 


+67  20 


46.68 
45.81 
44.37 
42.45 
40.12 

37.47 
34.63 
31.69 
28.80 
26.07 

23.61 
21.52 
19.87 
18.72 
18.12 

18.08 
18.60 
19.68 
21.28 
23.35 

25.86 
28.73 
31.92 
35.33 
38.92 

42.58 
46.27 
49.90 
53.39 
56.68 

59.68 
62.34 
64.58 
66.33 
67.56 

68.22  ^ 
68.29  — 
67.75  " 


87 
144 
102 
233 
265 

284 
204 
280 
278 
246 

200 

165 

115 

60 

4 

52 
108 
160 

ao7 

251 

287 
310 
341 
350 
366 


300 
363 
340 
320 
300 

266 
224 
175 
123 
66 


23.90 
+2.395 


+0.06 
+0.4 


-0.16 
-0.1 


^  Sonlptoils. 

Mag.  4.6 


Right 
Ascension. 


Declina- 
tion. 


h 
23 


m 
44 


-28  35 


8 

33.794 
33.675 
33.570 
33.482 
33.418 

33.378 
33.370 
33.396 
33.459 
33.563 

33.707 
33.892 
34.118 
34.380 
34.673 

34.991 
35.328 
35.674 
36.022 
3e.362 

36.685 
36.982 
37.247 
37.474 
37.658 

37.798 

37.891 

37.938 

37.943-? 

37.909  ^ 
67 


t» 


no 

105 
88 
64 
40 

8 

20 

63 

104 

144 

185 
226 
262 
203 
318 

337 
346 
348 
340 
323 

207 
265 
227 
184 
140 

03 
47 


I 


48.51 
48.44 
48.04 
47.33 
46.33 

45.04 
43.49 
41.70 
39.68 
37.48 

35.13 
32.67 
30.14 
27.61 
25.12 

22.73 
20.50 
18.49 
16.75 
15.31 

14.22 
13.49 


7 

40 

71 

100 

120 

155 
170 
202 
220 
235 

246 
253 
253 
240 
230 

223 
201 
174 
144 
100 

73 


37.842 
37.749 
37.634 
37.506 
37.371 

37.230 
37.094 
36.964 


03 
115 

128 
135 
141 


136 
130 


35 
13.14  — 

13.16     ^ 

13.55  ^ 

72 

14.27 
15.26 
16.51 
17.91 
19.42 


20.95 
22.44 
23.82 
25.03 
26.02 

26.74 
27.18 
27.31 


00 

125 
140 
151 
153 

149 

138 

121 

00 

72 

44 
13 


33.113 
1.139 


42.75 
-0.545 


+0.06 
+0.4 


+0.04 
-0.1 


^Pegasi. 
Mag.  5.2 


Right 
Ascension. 


23 


m 
48 


8 

13.127 
13.019 
12.919 
12.834 
12.768 


108 

100 

85 

66 

43 


12.725 
12.713  — 
12.735  ^ 
12.795  ^ 
12.896  *®* 

142 

13.038 

184 
223 
250 
287 
312 


Declina- 
tion. 


+18  39 


13.222 
13.445 
13.704 
13.991 

14.303 
14.629 
14.962 


326 
333 
331 


23.53 
22.61 
21.54 
20.35 
19.12 

17.89 
16.75 
15.73 
14.92 
14.36 

14.09 
14.14 
14.55 
15.31 
16.41 

17.81 
19.51 
21.43 


15.293  ""'  1  23.55 


15.614 

15.917 
16.196 
16.442 
16.654 
16.827 

16.960 
17.054 
17.108 
17.126 
17.113 

17.072 
17.007 
16.923 
16.825 
16.717 

16.603 
16.487 
16.373 


321 
303 


270 
246 
212 
173 
133 


04 
54 
18 

13 
41 

65 

84 

08 

108 

114 

116 
114 


25.79 

I  28.12 
{30.46 

32.77 

35.01 
I  37.11 

139.06 
40.82 
I  42.36 
!  43.68 
144.75 

145.58 

46.15 

46.47 

46.55  — 

46.37   " 
41 


03 
107 
119 
123 
123 

114 

102 

81 

57 

26 

5 

41 

76 

110 

140 

170 
103 
213 
224 
333 

234 
231 
224 
210 
106 

176 
154 
133 
107 
83 

57 
33 


45.96 
45.32 
44.49 


64 


12.732 
1.056 


13.42 
+0.338 


+0.06 
+0.4 


-0.02 
-0.1 


APPARENT  PLACES  OP  STARS,  1916. 
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WashlnKton 
Mean  Tune. 


Jan.  1.2 
11.2 
21.2 
31.1 

Feb.  10.1 

20.1 
Mar.  1.1 
11.0 
21.0 
31.0 

Apr.    9.9 

19.9 

.     29.9 

May    9.9 

19.8 

29.8 

June    8.8 

18.8 

28.7 

July    8.7 

18.7 
28.6 
Aug.  7.6 
17.6 
27.^ 

Sept.  6.5 
16.5 
26.5 

Oct.  6.5 
16.4 

26.4 

Nov.    5.4 

15.3 

25.3 

Dec.    5.3 

15.3 
25.2 
35.2 


Mean  Place 
Sec  9,  Tan  d 


Df  a,  Dm  a 
D^  a,  Dm  d 


€  Tuoanse. 
Mag.  4.7 


Right 
Ascoision. 


h     m 
23    55 


s 
34.65 
34.25 
33.88 
33.56 
33.30 

33.11 

32.98 

32.94  - 

32.97    ^ 
11 

19 


40.43 

40.21 
39.91 
39.55 
39.15 
38.72 

38.28 
37.84 
37.42 


40 
37 
32 
38 
19 

13 


33.08 

33.27 
33.55 
33.90 
34.33 
34.82 

35.37 
35.95 
36.55 
37.17 
37.78 

38.36 
38.91 
39.41 
39.82 
40.16 

40.41 
40.57 
40.62  - 
40.57    * 


28 
35 
43 
49 
65 

58 
60 
62 
61 
58 

55 
50 
41 
84 
25 

16 


14 
22 

30 
36 
40 
43 
44 

44 
42 


Declina- 
tion. 


-66      2 


ft 


62.71 
51.59 
49.94 
47.79 
45.21 

42.27 
39.02 
35.55 
31.96 
28.29 

24.63 
21.07 
17.66 
14.50 
11.63 

9.13 
7.06 
5.46 
4.37 
3.81 

3.80 
4.34 
5.40 
6.94 
8.91 

11.24 
13.84 
16.61 
19.44 
22.22 

24.82 
27.15 
29.12 
30.62 
31.60 

32.01 
31.84 
31.09 


112 
165 
215 
258 
294 

325 
347 
359 
367 
366 

356 
341 
316 
287 
260 

207 
160 
109 
56 
_1 

54 

106 
154 
197 
233 

260 
277 
283 
278 
260 

233 
197 
150 
96 
_41 

17 
75 


33.604 
2.463 


39.06 
-2.250 


+0.06 
+0.4 


+0.15 
0.0 


80  Plsolam. 
Mag.  4.7 


Right 
.\9oen8ion. 


h 
23 

s 
39.768 
39.669 
39.579 
39.499 
39.439 


m 
57 


99 
90 
80 
60 
41 


39.398  j^ 
39.384  — 

39.399  ** 


39.449 
39.535 

39.661 
39.825 
40.028 
40.265 
40.532 

40.825 
41.134 
41.454 
41.774 
42.090 

42.390 
42.668 
42.917 
43.134 
43.314 

43.455 
43.557 
43.621 
43.648  — 
43.642  ® 

34 

43.608 
43.550 
43.473 
43.385 
43.285 

43.180 
43.073 
42.968 


50 

86 

126 

164 
203 
237 
267 
293 

309 
320 
320 
316 
300 

278 
249 
217 
180 
141 

102 
64 


58 

77 

88 

100 

105 

107 
105 


Declina- 
tion. 


-  6    28 


n 


49.59 
50.11 
50.51 
50.77 
50.89 

50.82 
50.56 
50.09 
49.39 
48.44 

47.25 
45.83 
44.20 
42.39 
40.44 

38.38 
36.27 
34.15 
32.11 
30.15 

28.36 
26.77 
25.41 
24.29 
23.46 

22.91 
22.61 
22.58 
22.78 
23.16 

23.69 
24.34 
25.07 
25.82 
26.59 

27.32 
28.00 
28.59 


52 
40 
26 
12 
7 

26 
47 
70 
95 
119 

142 
163 
181 
195 
206 

211 
212 
204 
196 
179 

150 

136 

112 

83 

55 

30 
3 

20 
38 
53 

65 
73 
75 
77 
78 

68 
59 


39.136 
1.006 

+0.06 
+0.4 


51.21 
-0.114 

+0.01 
0.0 


8  Cell. 

Mag.  4.6 


Right 
Ascension. 


h 
23 


m 
59 


26.971 
26.863 
26.764 
26.678 
26.611 

26.565 
26.647 
26.559 
26.605 
26.690 

26.814 
26.978 
27.181 
27.419 
27.690 

27.987 
28.302 
28.628 
28.966 
29.280 

29.589 
29.878 
30.136 
30.362 
30.550 

30.697 
30.801 
30.866 


108 
99 
86 
67 
46 

18 

12 

46 

85 

124 

164 
203 
238 
271 
297 

315 
326 
328 
324 
309 

289 
258 
226 
188 
147 

104 
65 


25 
30.891  ~ 

30.882     * 

40 


30.842 
30.776 
30.690 
30.589 
30.478 

30.360 
30.243 
30.128 


66 

86 

101 

111 

U8 

117 
115 


Declina- 
tion. 


26.264 
1.050 


-17     47 


// 


75.41 
75.68 
75.73 
75.54 
75.12 

74.44 
73.53 
72.37 
70.97 
69.35 

67.55 
65.55 
63.41 
61.17 
58.88 

56.58 
54.34 
52.22 
50.25 
48.49 

46.99 
45.78 
44.88 
44.31 
44.08 

44.15 
44.53 
45.17 
46.02 
47.03 

48.13 
49.29 
50.42 
51.50 
52.47 

53.28 
53.91 
54.35 

73.25 
-0.321 


27 
5 

19 
42 
68 

91 
116 
140 
162 
180 

200 
214 
224 
229 
230 

224 
212 
197 
176 
150 

121 
90 
57 
23 

7 

38 
64 

85 
101 
110 

116 

113 

108 

97 

81 

63 
44 


+0.06 
+0.4 


+0.02 

0.0 
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FOR  WASHINGTON  APPARENT  NOON. 

Dat«. 

Apparmt 

Tilpht 
Asoeoaion. 

Var. 
per 

Iiour. 

Appar«nt 
Decllxiation. 

Var. 
Rout. 

Equation 

of  Time. 

Mean-App. 

Var. 
Hour. 

Semi- 
diameter. 

Is.  T.  of 
Bem.!*afli. 
Merid. 

h   m      8 

s 

•     /     // 

tt 

m      a 

a 

/      // 

m     a 

Feb.     16 

21  55  48.18 

0.721 

-12  36  43.8 

+51.60 

+14  17.38 

-0.135 

16  13.17 

1  6.66 

17 

21  59  41.12 

9.601 

12  15  59.3 

52.10 

14  13.78 

0.165 

16  12.97 

1  6.56 

18 

22    3  33.35 

0.463 

1155    3.1 

52.  £8 

14    9.47 

0.104 

16  12.76 

1  6.46 

19 

22    7  24.88 

0.633 

11  33  55.6 

63.04 

14    4.46 

0.233 

16  12.55 

1  6.36 

20 

22  11 15.73 

0.605 

11 12  37.2 

53.40 

13  58.77 

0.361 

16  12.33 

1  6.26 

21 

2215    5.91 

0.577 

-10  51    8.2 

•)-53.02 

+13  52.41 

-0.370 

16  12.11 

1  6.16 

22 

22  18  55.44 

0.551 

10  29  29.0 

54.34 

13  45.40 

0.805 

16  11.88 

1  6.06 

23 

22  22  44.34 

0.525 

10    7  40.2 

54.73 

13  37.77 

0.331 

16  11.66 

1  5.97 

24 

22  26  32.64 

0.500 

9  45  42.0 

55.11 

13  29.53 

0.356 

16  11.43 

1  5.88 

25 

22  30  20.34 

0.475 

9  23  34.8 

55.48 

13  20.70 

0.380 

16  11.20 

1  5.79 

26 

22  34    7.46 

0.452 

-  9    1 19.0 

+56.83 

+13  11.29 

-0.404 

16  10.96 

1  5.71 

27 

22  37  54.02 

0.420 

8  38  54.9 

56.17 

13    1.33 

0.427 

16  10.73 

1  5.63 

28 

22  41  40.04 

0.406 

8  16  23.1 

56.48 

12  50.82 

0.440 

16  10.49 

1  5.55 

29 

22  45  25.53 

0.385 

7  53  44.0 

56.78 

12  39.79 

0.470 

16  10.25 

1  5.47 

Mar.       1 

22  49  10.51 

0.364 

7  30  57.9 

57.06 

12  28.25 

0.401 

16  10.00 

1  5.40 

2 

22  52  55.00 

0.344 

-  7    8   5.3 

+57.32 

+12  16.21 

-0.612 

16    9.76 

I  5.33 

3 

22  56  39.00 

0.324* 

6  45    6.6 

57.57 

12   3.69 

0.531 

16   9.51 

1  5.26 

4 

23    0  22.54 

0.305 

6  22    2.3 

57.70 

11  50.72 

0.550 

16    9.26 

1  5.19 

5 

23    4   5.62 

0.286 

5  58  52.7 

58.00 

11  37.28 

0.560 

16    9.01 

1  5.13 

6 

23    7  48.26 

0.268 

5  35  38.3 

58.20 

11  23.40 

0.587 

16    8.76 

1  5.07 

7 

23  11  30.49 

0.251 

-  5  12  19.4 

+58.37 

+11    9.12 

-0.604 

16    8.51 

1  5.01 

8 

23  15  12.31 

0.234 

4  48  56.6 

58.53 

10  54.43 

0.620 

16    8.26 

1  4.95 

9 

23  18  53.74 

0.219 

4  25  30.2 

58.67 

10  39.35 

0.636 

16    8.01 

I  4.90 

10 

23  22  34.81 

0.204 

4    2   0.5 

58.80 

10  23.90 

0.651 

16    7.75 

1  4.85 

11 

23  26  15.53 

0.190 

3  38  28.0 

58.01 

10    8.11 

0.665 

16    7.49 

1  4.80 

12 

23  29  55.92 

0.176 

-  3  14  53.0 

+50.00 

+  9  51.99 

-0.678 

16    7.23 

1  4.75 

13 

23  33  36.00 

0.164 

2  51 15.9 

50.  C8 

9  35.56 

0.601 

16    6.97 

1  4.70 

14 

23  37  15.79 

0.152 

2  27  37.0 

50.15 

918.84 

0.702 

16   6.71 

1  4.66 

15 

23  40  55.32 

0.142 

2   3  56.8 

50.2U 

9   1.87 

0.712 

16   6.45 

1  4.62 

16 

23  44  34.60 

0.132 

1  40  15.6 

59.23 

8  44.65 

0.7i2 

16    6.19 

1  4.59 

17 

23  48  13.66 

0.123 

-  1 16  33.7 

+59.25 

+  8  27.21 

-0.731 

16    5.92 

1  4.57 

18 

23  51  52.53 

0.116 

0  52  51.5 

59.26 

8   9.57 

0.730 

16    5.65 

1  4.55 

19 

23  55  31.22 

0.100 

0  29   9.3 

59.25 

7  51.75 

0.745 

]6    5.38 

1  4.53 

20 

23  59   9.76 

0.103 

-  0   5  27.4 

59.23 

7  33.79 

0.751 

16    5.11 

1  4.51 

21 

0    2  48.18 

9.000 

+  0  18  13.8 

59.20 

7  15.71 

0.756 

16    4.83 

1  4.49 

22 

0    6  26.50 

0.005 

+  0  41  54.0 

+59.15 

+  6  57.52 

-O.750 

16    4.55 

1  4.47 

23 

010   4.74 

0.092 

1    5  32.9 

59.09 

6  39.26 

0.762 

16    4.27 

1  4.46 

24 

0  13  42.92 

9.091 

1  29  10.1 

59.01 

6  20.94 

0.764 

16    3.99 

1  4.45 

25 

017  21.08 

0.000 

1  52  45.2 

58.92 

6   2.59 

0.765 

16    3.71 

1  4.44 

26 

0  20  59.23 

0.000 

2  16  18.0 

58.81 

5  44.23 

0.765 

16    3.43 

1  4.44 

27 

0  24  37.38 

0.001 

+  2  39  48.1 

+58.60 

+  5  25.88 

-0.764 

16    3.14 

1  4.44 

28 

0  28  15.57 

0.002 

3    315.1 

58.55 

5    7.56 

0.702 

16    2.85 

1  4.44 

29 

0  31  53.81 

0.006 

3  26  38.6 

58.40 

4  49.30 

0.750 

16    2.57 

1  4.45 

30 

0  35  32.12 

0.098 

3  49  58.2 

58.23 

4  31.11 

0.756 

16   2.29 

1  4.46 

31 

0  39  10.51 

9.103 

4  13  13.7 

58.05 

4  13.00 

0.753 

16    2.01 

1  4.47 

Apr.       1     0  42  49.01 

0.106 

+  4  86  24.6 

+57.86 

+  3  55.00 

-0.748 

16    1.73 

1  4.48 

2 

0  46  27.62 

0.111 

+  4  59  30.6 

+57.64 

+  3  37.10 

-0.748 

16    1.46 

1  4.50 

Sidereal 

Time  of 

Mean  Noon. 


h   m      a 
21  41  28.45 
21  45  25.01 
21  49  21.56 
21  53  18.12 

21  57  14.67 

22  111.23 
22  5  7.78 
22  9  4.34 
2213  0.89 
22  16  57.45 

22  20  54.00 
22  24  50.55 
22  28  47.11 
22  32  43.66 
22  36  40.21 

22  40  36.77 
22  44  33.32 
22  48  29.88 
22  52  26.43 

22  56  22.98 

23  019.54 
23  4  16.09 
23  812.64 
2312  9.20 
2316  5.75 

23  20  2.31 
23  23  58.86 
23  27  55.41 
23  31  51.97 
23  35  48.52 


23  39 
23  43 
23  47 
23  51 
23  55 

23  59 
0  3 
0  7 
Oil 
015 


45.07 
41.63 
38.18 
34.73 
31.29 

27.84 
24.39 
20.94 
17.50 
14.05 


0  19  10.60 
0  23  7.16 
0  27  3.71 
0  31  0.27 
0  34  56.82 

0  38  53.37 
0  42  49.93 


Note.— For  mean  time  interral  of  semidlameter  passing  meridian,  subtract  0>.18  from  the  aidereal  interval. 
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FOR  WASHINGTON  APPARENT  Is  00^ . 

1 

Sidereal 

Tlmaof 

Mean  Noon. 

Date. 

Apparent 

Ki^t 
AMOskni* 

Var. 
Uoar, 

Apparent 
Declination. 

Var. 
Hwur. 

Equatkm 

oiTlnift. 

Ifean^App. 

Var. 
Ilour. 

SMni- 
dlameter. 

Is.  T.  of 
Bem.PaM. 
Herid. 

h    m       8 

B 

•     ft/ 

// 

m      8 

8 

/      // 

m     8 

b    m       8 

May     17 

3  36  28.85 

9.921 

+19  21  57.7 

+33.68 

-3  45.44 

40.064 

15  50.43 

1  7.35 

3  40  14.90 

18 

3  40  27.24 

9.945 

19  35  16.1 

32.85 

3  43.61 

0.068 

15  50.24 

1  7.43 

3  44  11.46 

19 

3  44  26.19 

9.9AS 

19  48  14.5 

32.01 

3  41.22 

0.111 

15  50.05 

1  7.51 

3  48    8.02 

20 

3  48  25.70 

9.991 

20   0  52.8 

31.17 

3  38.27 

0.134 

15  49.87 

1  7.59 

3  52    4.57 

21 

3  52  25.76 

10.014 

20  13  10.8 

30.32 

3  34.77 

0.157 

15  49.68 

1  7.66 

3  56    1.13 

22 

3  56  26.39 

10.038 

+20  25    8.2 

•f-20.46 

-3  30.72 

40.180 

15  49.50 

1  7.73 

3  59  57.69 

23 

4    0  27.57 

10.060 

20  36  44.6 

96.58 

3  26.12 

0.203 

15  49.32 

1  7.80 

4    3  54.24 

24 

4    4  29.28 

10.082 

20  47  59.9 

27.69 

3  20.98 

0.935' 

15  49.14 

1  7.87 

4    7  50.80 

25 

4    8  31.52 

10.104 

20  58  53.8 

26.80 

3  15.31 

0.247 

15  48.97 

1  7.94 

4  11  47.36 

26 

4  12  34.27 

10.125 

21    9  26.0 

26.83 

3    9.13 

0.968 

15  48.80 

1  8.01 

4  15  43.92 

27 

4  16  37.53 

10.146 

+21 19  36.4 

+24.98 

-3    2.44 

+0.989 

15  48.64 

1  8.08 

4  19  40.47 

28 

4  20  41.28 

10.106 

21  29  24.7 

24.()5 

2  55.27 

0.300 

15  48.48 

1  8.14 

4  23  37.03 

29 

4  24  45.50 

10.186 

21  38  50.7 

23.11 

2  47.63 

0J28 

15  48.32 

1  8.21 

4  27  33.59 

30 

4  28  50.17 

10.204 

21  47  54.1 

22.17 

2  39.54 

0.346 

15  48.17 

1  8.27 

4  31  30.14 

31 

4  32  55.28 

10.222 

21  56  34.8 

21.22 

2  31.02 

0.864 

15  48.03 

1  8.33 

4  35  26.70 

June      1 

4  37    0.81 

10.230 

+22    4  52.6 

+20.26 

-2  22.07 

40.881 

15  47.89 

1  8.39 

4  39  23.26 

2 

4  41    6.73 

10.255 

22  12  47.3 

19.29 

2  12.73 

0.897 

15  47.75 

1  8.44 

4  43  19.82 

3 

4  45  13.02 

10.270 

22  20  18.7 

18.32 

2    3.01 

0.412 

15  47.62 

1  8.49 

4  47  16.38 

4 

4  49  19.67 

10.284 

22  27  26.6 

17.34 

1  52.95 

0.426 

15  47.50 

1  8.54 

4  51  12.93 

5 

4  53  26.66 

10.2C8 

22  34  11.0 

16.35 

142.55 

0.440 

15  47.38 

1  8.59 

4  55    9.49 

6 

4  57  33.96 

10.311 

+22  40  31.6 

+15.36 

-1  31.83 

+0.453 

15  47.27 

1  8.64 

4  59    6.05 

7 

5     1  41.56 

10.322 

22  46  28.4 

14.37 

1  20.82 

0.464 

15  47.16 

1  8.68 

5    3    2.61 

8 

5    5  49.42 

10.333 

22  52    1.2 

13.36 

1    9.56 

0.475 

15  47.05 

1  8.72 

5    6  59.17 

9 

5    9  57.53 

10.343 

22  57    9.8 

12.36 

0  58.03 

0.485 

15  46.95 

1  8.76 

6  10  55.72 

10 

6  14    5.87 

10.352 

23    154.3 

11.35 

0  46.29 

0.494 

15  46.85 

1  8.79 

5  14  52.28 

11 

5  18  14.41 

10.360 

+23    614.5 

+10.33 

-0  34.34 

+0.502 

15  46.75 

1  8.82 

5  18  48.84 

12 

5  22  23.14 

10.367 

23  10  10.3 

9.32 

0  22.20 

0.509 

15  46.66 

I  8.84 

5  22  45.40 

13 

5  26  32.04 

10.374 

23  13  41.7 

8.30 

-0    9.89 

0.516 

15  46.57 

18.86 

5  26  41.96 

14 

5  30  41.08 

10.380 

23  16  48.5 

7.27 

+0    2.56 

0.521 

15  46.48 

1  8.88 

5  30  38.51 

15 

5  34  50.25 

10.385 

23  19  30.8 

6.25 

0  15.13 

0.596 

15  46.40 

1  8.90 

5  34  35.07 

16 

5  38  59.54 

10.380 

+23  21  48.4 

+  5.22 

+0  27.82 

+0.531 

15  46.33 

1  8.92 

5  38  31.63 

17 

5  43    8.92 

10.393 

23  23  41.3 

4.19 

0  40.61 

0.535 

15  46.26 

1  8.93 

5  42  28.19 

18 

5  47  18.38 

10.396 

23  25    9.5 

3.16 

0  53.48 

0.538 

15  46.19 

1  8.94 

5  46  24.75 

19 

5  51  27.90 

10.398 

23  26  12.9 

2.12 

1    6.41 

0.539 

15  46.12 

1  8.94 

5  50  21.30 

20 

5  55  37.46 

10.390 

23  26  51.5 

1.09 

1  19.37 

0.540 

15  46.05 

18.94 

5  54  17.86 

21 

5  59  47.03 

10.399 

+23  27    5.3 

+  0.06 

+1  32.35 

40.541 

15  45.99 

1  8.94 

5  58  14.42 

22 

6    3  56.60 

10.398 

23  26  54.3 

-  0.98 

145.33 

0.540 

15  45.93 

1  8.94 

6    2  10.98 

23 

6    8    6.14 

10.396 

23  26  18.4 

2.01 

1  58.28 

0.538 

15  45.87 

1  8.93 

6    6    7.54 

24 

6  12  15.62 

10.394 

23  25  17.7 

3.04 

2  11.17 

0.585 

15  45.82 

1  8.92 

6  10    4.10 

25 

6  16  25.03 

10.390 

23  23  52.3 

4.07 

2  23.98 

0.532 

15  45.77 

1  8.91 

6  14    0.66 

26 

6  20  34.33 

10.385 

+23  22    2.1 

-  5.11 

+2  36.69 

40.527 

15  45.73 

1  8.89 

6  17  57.21 

27 

6  24  43.50 

10.379 

23  19  47.2 

6.14 

2  49.26 

0.521 

15  45.70 

1  8.87 

6  21  53.77 

28 

6  28  52.51 

10.372 

2317    7.6 

7.16 

3    1.68 

0.514 

15  45.68 

1  8.84 

6  25  50.33 

29 

6  33    1.33 

10.303 

2314    3.5 

8.18 

3  13.91 

0.506 

15  45.66 

1  8.81 

6  29  46.89 

80 

6  37    9.94 

10.354 

23  10  34.9 

9.20 

3  25.93 

0.496 

15  45.64 

1  8.78 

6  33  43.45 

July       1 

6  41  18.31 

10.843 

+23   6  42.0 

-10.21 

+3  37.71 

40.486 

15  45.63 

1  8.74 

6  37  40.00 

2 

6  45  26.42 

10.332   +23    2  24.8 

-11.22 

+3  49.24 

40.474 

15  45.62 

1  8.71 

6  41  36.56 

Note.— For  mein  time  lnt«rval  of  semidlameter  passing  meridian,  subtract  0».19  from  the  sidereal  interval. 
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FOR  WASHINGTON 

APPARENT  NOON. 

SIdflcctf 

Ttmeor 

MeanNooa. 

Date. 

AaoczMioa. 

Var. 
door. 

Apparent 
Pffriinanon, 

Var. 
Hoar. 

Eqnatiao 

oTTime. 

lie«n~App. 

Var. 

Iloar. 

1 

SomJ. 
diameter. 

fi.T.of 
McHd. 

h    m       s 

• 

•     /      // 

It 

m      8 

8 

t       1* 

m     8 

h    m       8 

July       1 

6  41  18.31 

10.343 

+23    6  42.0 

-ia2i 

+3  37.71 

441.486 

15  45.63 

1  8.74 

6  37  40.00 

2 

6  45  26.42 

10.332 

23   2  24.8 

11.22 

3  49.24 

0.474 

15  45.62 

1  8.71 

6  41  36  56 

3 

6  49  34.25 

10.320 

22  57  43.5 

12.22 

4    0.47 

O.Ml 

15  45.62 

1  8.67 

6  45  3112 

4 

6  53  41.76 

10.306 

22  52  38.2 

13.23 

4  11.39 

0.448 

15  46.62 

1  8.63 

6  49  29.6S 

5 

6  57  48.94 

10.202 

22  47    8.9 

14.21 

4  21.98 

0.434 

1 

15  46.63 

1  8.58 

6  53  28.24 

6 

7     1  55.76 

10.277 

+22  41  16.0 

-15.20 

+4  32.22 

+0.419 

15  46.65 

1  8.53 

6  57  22.80 

t 

7    6    2.21 

10.201 

22  34  59.5 

16.18 

4  42.09 

0.403 

1 

15  45.67 

1  8.48 

7     1  19-31 

8 

7  10    8.26 

1J.244 

22  28  19.5 

17.15 

4  51.55 

0.386 

15  45.70 

1  8.43 

7    5  15.91 

9 

7  14  13.90 

10.226 

22  21  16.4 

18.11 

5    0.61 

0.368 

15  45.73 

1  8.37 

7     9  12.47 

10 

7  18  19.10 

10.207 

22  13  50.2 

19.07 

5    9.23 

0.350 

15  45.76 

1  8.31 

7  13    9.02 

11 

7  22  23.85 

10.188 

+22    6    1.1 

-30.02 

+5  17.40 

40.331 

15  45.80 

1  8.25 

7  17     5.0* 

12 

7  26  28.14 

10.160 

21  57  49.3 

20.96 

5  25.11 

0.311 

15  45.84 

1  8.19 

7  21     2.14 

13 

7  30  31.95 

10.149 

21  49  15.0 

21.89 

5  32.34 

0.391 

15  45.89 

1  8.12 

7  24  58.70 

14 

7  34  35.28 

10.128 

21  40  18.4 

22.82 

5  39.09 

0.271 

15  45.94 

1  8.05 

7  28  55.36 

15 

7  38  38.11 

10.108 

21  30  59.5 

23.73 

5  45.35 

0.2S0 

15  45.99 

1  7.98 

7  32  51.81 

16 

7  42  40.45 

10.087 

+21  21 18.7 

-24.66 

+5  51.11 

4O.i30 

15  46.04 

1  7.91 

7  36  48.37 

17 

7  46  42.28 

10.C66 

21  11  16.1 

25.56 

5  56.37 

0.209 

15  46.10 

1  7.84 

7  40  44.93 

18 

7  50  43.59 

10.044 

21    0  51.9 

36.45 

6    1.12 

0.187 

15  46.15 

1  7.76 

7  44  41.49 

19 

7  54  44.38 

10.022 

20  50    6.4 

27.34 

6    5.35 

0.165 

15  46.21 

1  7.68 

7  48  38-04 

20 

7  58  44.65 

10.000 

20  38  59.8 

28.21 

6    9.05 

0.143 

15  46.27 

1  7.60 

7  52  34-eO 

21 

8    2  44.38 

9.977 

+20  27  32.2 

-29.08 

+6  12.20 

+0.120 

15  46.34 

1  7.52 

7  56  31.16 

22 

8    6  43.56 

9.954 

20  15  43.9 

29.94 

6  14.82 

0.098 

15  46.42 

1  7.44 

8    0  27.72 

23 

8  10  42.19 

9.931 

20    3  35.2 

30.79 

6  16.89 

0.074 

15  46.50 

1  7.36 

8    4  24.27 

24 

8  14  40.25 

9.907 

19  51    6.3 

31.62 

6  18.39 

0.060 

15  46.59 

1  7.28 

8    8  20^ 

25 

8  18  37.74 

9.KS3 

19  38  17.6 

32.44 

6  19.31 

0.027 

15  46.68 

1  7.19 

8  12  17.3S 

26 

8  22  34.65 

9.8^9 

+19  25    9.2 

-33.26 

+6  19.67 

+0.003 

15  46.78 

1  7.11 

8  16  13-94 

27 

8  26  30.97 

9.834 

19  11  41.3 

34.06 

6  19.43 

-0.022 

15  46.88 

1  7.02 

8  20  lOJO 

28 

8  30  26.69 

9.809 

18  57  54.4 

34.85 

6  18.60 

0.047 

15  46.98 

1  6.94 

8  24     7.06 

29 

8  34  21.82 

9-785 

18  43  48.7 

35.62 

6  17.17 

0.072 

15  47.09 

1  6.85 

8  28    a.61 

30 

8  38  16.35 

9.759 

18  29  24.5 

36.39 

6  15.15 

0.097 

15  47.21 

1  6.76 

8  32     0.17 

31 

8  42  10.27 

9.734 

+18  14  42.2 

-37.14 

+6  12.52 

-0.122 

15  47.33 

1  6.67 

8  35  56,72 

Aug.       1 

8  46    3.57 

9.708 

17  59  41.9 

37.88 

6    9.28 

0.148 

15  47.45 

1  6.58 

8  39  53.28 

2 

8  49  56.26 

9.682 

17  44  24.1 

38.60 

6    5.42 

0.174 

15  47.58 

1  6.50 

8  43  49.84 

3 

8  53  48.33 

9.657 

17  28  49.0 

39.32 

6    0.94 

0.199 

15  47.71 

1  6.41 

8  47  46.39 

4 

8  57  39.78 

9.631 

17  12  56.9 

40.02 

5  55.85 

0.225 

15  47.85 

1  6.33 

8  51  42.95 

5 

9     1  30.61 

9.605 

+16  56  48.2 

-40.70 

+5  50.14 

-0.L51 

15  47.99 

1  6.24 

8  55  39.50 

6 

9    5  20.82 

9.579 

16  40  23.2 

41.38 

5  43.82 

0.276 

15  48.14 

1  6.16 

8  59  36.06 

7 

9    9  10.42 

9.554 

16  23  42.1 

42.04 

5  36.88 

0.302 

15  48.29 

1  6.07 

9    3  32.e 

8 

9  12  59.42 

9.529 

16    6  45.4 

42.69 

5  29.34 

0.327 

15  48.45 

1  5.98 

9     7  29.17 

9 

9  16  47.81 

9.504 

15  49  33.2 

43.33 

5  21.20 

0.351 

15  48.61 

1  5.90 

9  11  25.73 

10 

9  20  35.60 

9.479 

+15  32    5.8 

-43.95 

+5  12.47 

-0.376 

15  48.77 

1  5.82 

9  15  22.23 

11 

9  24  22.81 

9.455 

15  14  23.6 

44.56 

5    3.15 

0.400 

15  48.94 

1  6.74 

9  19  18.84 

12 

9  28    9.45 

9.432 

14  56  26.9 

45.16 

4  53.25 

0.424 

15  49.11 

1  5.66 

9  23  15.40 

13 

9  31  55.53 

9.409 

14  38  15.9 

45.75 

4  42.80 

0.447 

15  49.28 

1  5.58 

9  27  11.96 

14 

9  35  41.06 

9.386 

14  19  60.8 

46.33 

4  31.80 

0.469 

15  49.45 

1  5.50 

9  31    8.50 

15 

9  39  26.05 

9.364 

+14    112.1 

-46.89 

+4  20.27 

-0.491 

15  49.62 

1  6.42 

9  35    6.00 

16 

9  43  10.52 

9.343 

+13  42  20.0 

-47.45 

+4    8.22 

-0.512 

15  49.80 

1  5.34  1  9  39    1.62 

Note.— For  mean  iLmo  iaterval  of  saiuidiameter  paasing  meridian,  subtract  0*.I8  from  the  sidoreal  intwaL 
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FOR  WASHINGTON  APPARENT  NOON. 

wt  -« — « 

Date. 

Aflotfiiion* 

Var. 

Apparent 
Declinatkm. 

Var. 
am. 

Ecmtton 

oiTline. 

ICean— Appi 

Var. 

Sdinl- 
diameter. 

8.  T.  of 

36m.Paas. 

Merid. 

oiuereai 

Time  of 

Mean  Noon. 

h    m      8 

8 

•    /      // 

ft 

m      8 

8 

/     // 

m     8 

h   m     8 

Aug.    16 

9  43  10.52 

0.343 

+13  42  20.0 

-47.45 

+  4    8.22 

-0.513 

15  49.80 

1  5.34 

9  39    1.62 

17 

9  46  54.48 

9.321 

13  23 14.6 

47.99 

3  55.67 

0.583 

15  49.98 

1  5.27 

9  42  58.17 

18 

9  50  37.95 

9.301 

13   3  56.4 

48.52 

3  42.63 

0.553 

15  50.16 

1  5.20 

9  46  54.72 

19 

9  54  20.95 

9.282 

12  44  25.6 

49.04 

3  29.10 

0.573 

15  50.34 

1  5.13 

9  50  51.28 

20 

9  58   3.48 

9.262 

12  24  42.7 

49.54 

3  15.11 

0.503 

15  50.53 

1  5.06 

9  54  47.83 

21 

10    145.54 

9.243 

+12    4  47.8 

-SO.  03 

+  3   0.66 

-0.611 

15  50.72 

1  4.99 

9  68  44.39 

22 

10    5  27.16 

9.225 

11  44  41.3 

50.51 

2  45.76 

0.630 

15  50.91 

1  4.92 

10    2  40.94 

23 

10    9    8.34 

9.207 

11  24  23.6 

50.97 

2  30.43 

0.647 

15  51.11 

1  4.86 

10    6  37.50 

24 

10  12  49.10 

9.190 

11    3  55.0 

51.42 

2  14.69 

0.664 

15  51.31 

1  4.79 

10  10  34.05 

25 

10  16  29.46 

9.173 

10  43  15.7 

51.85 

158.54 

0.681 

15  51.51 

1  4.73 

10  14  30.61 

26 

10  20    9.42 

9.157 

+10  22  26.2 

-52.27 

+  1  41.98 

-0.608 

15  51.72 

1  4.67 

10  18  27.16 

27 

10  23  48.99 

9.141 

10    126.8 

52.  GS 

125.04 

0.714 

15  51.94 

1  4.61 

10  22  23.72 

28 

10  27  28.19 

9.126 

9  40  17.7 

53.07 

1    7.73 

0.720 

15  52.16 

1  4.56 

10  26  20.27 

29 

10  31    7.03 

9.111 

9  18  59.4 

63.45 

0  50.07 

0.743 

15  52.38 

1  4.50 

10  30  16.82 

30 

10  34  45.52 

9.097 

8  57  32.3 

53.81 

0  32.06 

0.757 

15  52.60 

1  4.45 

10  34  13.38 

31 

10  38  23.67 

0.0S3 

+  8  35  56.7 

-54.16 

+  0  13.71 

-0.771 

15  52.83 

1  4.40 

10  38    9.93 

Sept.      1 

10  42    1.51 

9.070 

81412.8 

54.40 

-  0   4.96 

0.784 

15  53.06 

1  4.36 

10  42    6.49 

2 

10  45  39.03 

9.057 

7  52  21.2 

54.81 

0  23.93 

0.707 

15  53.29 

1  4.32 

10  46    3.04 

3 

10  49  16.26 

9.045 

7  30  22.0 

55.12 

0  43.20 

0.800 

15  53.53 

1  4.28 

10  49  59.59 

4 

10  52  53.22 

9.034 

7    815.6 

55.41 

1    2.75 

0.820 

15  53.77 

1  4.24 

10  53  56.15 

5 

10  56  29.92 

9.024 

+  6  46    2.3 

-65.69 

-  122.56 

-0.830 

15  54.02 

1  4.21 

10  57  52.70 

6 

11    0    6.36 

9.014 

6  23  42.5 

55.95 

142.61 

0.840 

15  54.27 

1  4.18 

U    149.26 

7 

11    3  42.58 

9.005 

6   116.6 

56.20 

2    2.89 

0.840 

15  54.52 

1  4.15 

11    5  45.81 

8 

11    718.60 

8.997 

5  38  44.8 

56.44 

2  23.37 

0.857 

15  54.77 

1  4.12 

11    9  42.36 

9 

11 10  54.44 

8.990 

516    7.4 

56.67 

2  44.03 

0.864 

15  55.02 

1  4.10 

11 13  38.92 

10 

11 14  30.11 

8.983 

+  4  53  24.6 

-56.89 

-  3   4.85 

-0.870 

15  55.27 

1  4.08 

11 17  35.47 

11 

1118    5.65 

8.978 

4  30  36.9 

57.  CO 

3  25.81 

0.876 

15  55.52 

1  4.06 

11  21  32.02 

12 

11  21  41.08 

8.974 

4   7  44.5 

57.28 

3  46.88 

0.880 

15  55.78 

1  4.04 

11  25  28.58 

13 

11  25  16.42 

8.971 

3  44  47.6 

57.46 

4   8.04 

0.883 

15  56.03 

1  4.03 

11  29  25.13 

14 

11  28  51.69 

8.909 

S  21  46.6 

57.62 

4  29.26 

0.885 

15  56.29 

1  4.02 

11  33  21.68 

15 

11  32  26.92 

8.967 

+  2  58  41.9 

-57.77 

-  4  50.53 

-0.887 

15  56.54 

1  4.02 

11  37  18.24 

16 

1136    2.12 

8.066 

2  35  33.7 

57.91 

5 11.82 

0.887 

15  56.80 

1  4.01 

11  41 14.79 

17 

11  39  37.32 

8.967 

2  12  22.3 

58.04 

5  33.11 

0.886 

15  57.05 

1  4.01 

11  45  11.34 

18 

11  43  12.55 

8.969 

149   8.0 

58.15 

5  54.37 

0.885 

15  67.31 

1  4.01 

1149    7,.90 

19 

11  46  47.83 

8.971 

• 

1  25  51.2 

58  25 

615.60 

0.883 

15  57.57 

1  4.02 

1153    4.45 

20 

11  50  23.16 

8.974 

+  12  32.3 

-58.33 

-  6  36.76 

-0.880 

15  57.83 

1  4.03 

1157    1.00 

21 

11  53  58.57 

8.978 

0  39  11.6 

58.40 

6  57.84 

0.876 

15  58.10 

1  4.04 

12    0  57.56 

22 

11  57  34.09 

8.082 

+  0  15  49.4 

58.45 

7  18.81 

o.8n 

15  68.36 

1  4.05 

12    4  54.11 

23 

12    1    9.73 

8.988 

-  0    7  33.9 

58.40 

7  39.66 

0.866 

15  58.63 

1  4.07 

12    8  60.66 

24 

12    4  45.51 

8.994 

0  30  57.9 

58.51 

8   0.38 

0.860 

15  58.90 

1  4.09 

12  12  47.21 

25 

12    8  21.46 

9.001 

-  0  54  22.3 

-58.62 

-  8  20.95 

-0.853 

15  59.17 

1  4.11 

12  16  43.77 

26 

12  11  57.56 

0.008 

1 17  46.7 

58.51 

8  41.34 

0.845 

15  59.44 

1  4.14 

12  20  40.32 

27 

12  15  33.86 

9.017 

1  41 10.7 

58.49 

9    1.53 

0.837 

15  59.71 

1  4.17 

12  24  36.87 

28 

12  19  10.37 

9.026 

2   4  34.0 

58.45 

9  21.51 

0.828 

15  59.98 

1  4.20 

12  28  33.43 

29 

12  22  47.11 

9.086 

2  27  56.2 

58.40 

9  41.26 

0.818 

16    0.26 

1  4.24 

12  32  29.98 

30 

12  26  24.10 

9.046 

-  2  51 17.0 

-58.33 

-10   0.77 

-0.808 

16    0.54 

1  4.2S 

12  36  26.53 

Oct.       1 

12  30    1.35 

9.058 

-  314  35.9   -58.24 1 

-10  20.03 

-0.707 

16    0.82 

1  4.32 

12  40  23.09 

Nofiv^For  mean  time  Interval  of  semiilameter  paaaln?  meridian,  subtract  0>.18  from  the  eldereal  interral. 
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Dftt«. 


Nov. 


«Dt 


Auparm 
Asoeotkm 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


h   m      • 
15  26  34.58 

15  30  42.77 

15  34  51.81 

15  39    1.70 

15  43  12.44 

15  47  24.00 
15  51  36.38 

15  55  49.57 

16  0  3.55 
16   418.31 

16  8  33.81 
16  12  50.04 
1617  6.99 
16  21  24.62 
16  25  42.91 

16  30  1.85 
16  34  21.41 
16  38  41.56 
16  43  2.29 
16  47  23.57 

16  51  45.39 

16  56  7.72 

17  0  30.54 
17  4  53.82 
17  917.54 

17  13  41.67 
17  18  6.19 
17  22  31.06 
17  26  56.25 
17  31  21.75 

17  35  47.53 
17  40  13.54 
17  44  39.75 
17  49  6.13 
17  53  32.64 

17  57  59.25 

18  2  25.93 
18  6  52.63 
18  11 19.32 
18  15  45.94 

18  20  12.46 
18  24  38.85 
18  29  5.07 
18  33  31.09 
18  37  56.86 

18  42  22.34 
18  46  47.50 


Vw. 


s 
0.833 

0.359 

0.394 

0.430 

0  405 

0.490 
0.533 
0.500 
0.599 
0.031 

O.OCl 
0.601 
0.721 
0.749 
0.776 

0.802 
0.827 
0.852 
0.875 
0.808 

0.920 
0.941 
0.901 
0.979 
0.997 

1.014 
1.029 
1.043 
1.066 
1.009 

1.079 
1.088 
1.006 
1.103 
1.107 

1.110 
1.112 
1.113 
1.111 
1.107 

1.102 
1.096 
1.089 
1.079 
1.068 

1.055 
1.041 


Appu-eot 
DecUna  ' 


tifon. 


•18  47  12.7 
19  159.4 
19  16  25.8 
19  30  31.4 

19  44  15.9 

-19  57  38.9 

20  10  40.0 
20  23  18.8 
20  35  34.9 

20  47  28.1 

-20  58  58.1 
2110   4.4 

21  20  46.6 
2131  4.5 
21  40  57.8 

-21  50  26.2 

21  59  29.6 

22  8  7.4 
22  16  19.5 
22  24   5.8 

-22  31  25.9 
22  38  19.6 
22  44  46.7 
22  50  47.0 

22  56  20.3 

-23    126.4 

23  6  5.1 
23 10  16.3 
23  13  59.9 
23  17  15.7 

-23  20  3.6 
23  22  23.4 
23  24  15.1 
23  25  38.6 
23  26  33.9 

-23  27  0.8 
23  26  59.3 
23  26  29.5 
23  25  31.4 
23  24    5.0 

-23  22  10.3 
23  19  47.4 
23  16  56.3 
23  13  37.2 
23    9  50.3 

-23   5  35.6 
-23   0  53.3 


Var. 

per 

Hour. 


-37.36 
86.53 
85.67 
34.80 
83.91 

-^.00 
32.08 
31.15 
30.20 
29.24 

-28.26 
27.26 
26.25 
2',.  24 
24.20 

-23.16 
22.11 
21.04 
19.97 
18.89 

-17.79 
16.69 
15.57 
14.45 
13.33 

-12. 19 

11.04 

9.89 

8.74 

7.58 

-  6.41 
5.24 
4.07 
2.80 
1.71 

-  0.53 
+  0.05 

1.83 
8.01 

4.11) 

+  5.37 

6.54 

7.71 

8.88 

10.03 

•1-11.19 
+12.34 


RquatkiQ 

ofTlme. 

M6S0— ^App. 


m  8 
-15  7.54 
14  55.93 
14  43.48 
14  30.18 
14  16.04 

-14  1.08 
13  45.30 
13  28.71 
13 11.33 
12  53.19 

-12  34.30 
12  14.67 
1154.34 
11  33.32 
11 11.64 

-10  49.33 

10  26.40 

10   2.87 

9  38.76 

9 14.10 

-  8  48.90 
8  23.20 
7  57.02 
7  30.37 
7    3.29 

-  6  35.79 
6  7.90 
5  39.66 
5  11.11 
4  42.25 

-  4  13.12 
3  43.75 
3  14.18 
2  44.44 
214.56 

-  144.59 
114.56 
0  44.50 

-  0  14.45 
+  0  15.53 

+  0  45.42 
1 15.18 
144.76 
2  14.13 
2  43.25 

+  312.08 
+  3  40.61 


Var. 
Hoar. 


s 
+0.466 

0.501 

0.536 

0.572 

0.607 

+0.641 
0.675 
0.708 
0.740 
0.771 

+0.802 
0.832 
0.861 
0.890 
0.917 

+0.943 
0.968 
0.992 
.016 
.089 

.061 
.081 
.101 
.119 
.137 

.154 
.160 
.183 
.196 
.306 

.319 
.338 
.336 
.342 

.247 

.360 
.353 
.363 
.351 
MS 

.343 
.386 
.338 
.319 
.207 


.196 
.183 


Semi- 
diameter. 


Is.  T.  of 

Sem.PaaB. 
Utrid. 


612.66 
6  12.86 
6  13.06 
6  13.26 
6  13.45 

6  13.64 
6  13.83 
6  14.02 
614.20 
6  14.38 

6  14.55 
6  14.72 
6  14.89 
6  15.a5 
6  15.21 

6  15.37 
6  15.53 
6  15.69 
615.84 
6  15.98 

6  16.12 
616.25 
616.38 
6  16.50 
6  16.61 

6  16.72 
6  16.82 
6  16.92 
6  17.01 
617.09 

6  17.17 
6  17.24 
6  17.31 
6  17.37 
6  17.43 

6  17.49 
6  17.65 
617.60 
617.65 
6  17.69 

6  17.73 
6  17.76 
6  17.79 
6  17.81 
617.83 

617.85 
6  17.87 


m 


s 

8.70 
8.81 
8.92 
9.03 
9.14 

9.25 
9.36 
9.47 
9.58 
9.69 

9.79 

9.89 

9.99 

10.08 

10.17 

10.26 
10.35 
10.43 
10.51 
10.58 

10.65 
10.72 
10.79 
10.86 
10.92 

10.97 
11.02 
11.06 
11.10 
11.14 

11.17 
11.19 
11.21 
11.23 
11.24 

11.25 
11.25 
11.25 
11.25 
11.24 

11.23 
11.21 
11.18 
11.15 
11.12 

11.09 
11.05 


Sidereal 

Time  of 

Mean  Noon. 


h    m      s 
15  41  44.60 

15  45  41.16 
15  49  37.72 
15  53  34.27 

15  57  30.83 

16  127.39 
16  5  23.94 
16  9  20.60 
16  13  17.06 
16  17  13.61 

16  21 10.17 
16  25  6.73 
16  29  3.29 
16  32  69.84 
16  36  56.40 

16  40  52.96 
16  44  49.52 
16  48  46.08 
16  52  42.64 

16  56  39.19 

17  0  35.75 
17  4  32.31 
17  8  28.87 
17  12  25.43 
17  16  21.99 

17  20  18.64 
17  24  16.10 
17  28  11.66 
17  32  8.22 
17  36  4.78 

17  40  1.34 
17  43  67.90 
17  47  64.46 
17  51  61.01 
17  55  47.57 

17  59  44.13 

18  3  40.69 
18  7  37.25 
18  11  33.81 
18  15  30.36 


1819 
18  23 
18  27 
18  31 
18  35 

18  39 
18  43 


26.92 
23.48 
20.04 
16.60 
13.16 

9.71 
6.27 


Non  —For  mean  tima  intcnral  of  aemidiaineter  passing  meridian,  subtract  0».19  from  the  sidereal  interval. 
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FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

1 

i 
j 

5 

Wash. 
Mean 
Time. 

Var. 

HOTir 

of 
Long. 

Rie^t 

Aaosnaioxi 

of 

Center. 

Var. 

Hour 

of 
Long. 

Qeooentrlo 

DacUnatian 

of 

Center, 

Var. 

H^ 

of 
Long. 

8.  T. 

of 
SemkL 

Paw- 
ing lie. 
ridian. 

Oeooen- 

trio 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
lontal 
Parallax. 

Brl^t 
Limbs. 

h    m 

m 

h  m      s 

s 

•      0       n 

11 

8 

t     tt 

/     tt 

Jan.  23 

u 

15    1.60 

1.776 

111054.96 

116.73 

+  13346.4 

-aoo.o 

63.21 

15 18.1 

66  3.6 

II.    s. 

24 

L 

323.00 

1.794 

11 34  21.22 

117.77 

-  12524.2 

899.2 

63.54 

1522.6 

6620.0 

24 

U 

1544.69 

1.824 

1158  4.50 

119.57 

42521.1 

898.6 

64.07 

1527.4 

6637.6 

II.     s. 

25 

Ti 

4   6.82 

1.867 

12  22 14.09 

122.17 

72415.1 

888.0 

64.81 

1532.4 

5666.1 

25 

U 

16  29.55 

1.023 

12  46  59.62 

125.56 

-1020   6.8 

-868.1 

65.76 

1537.7 

57 16.5 

II.     s. 

26 

L 

4  53.03 

1.903 

13 12  30.81 

129.77 

131044.1 

836.1 

66.91 

1543.2 

67  36.7 

26 

U 

17  17.43 

2.076 

133857.15 

134.74 

155340.0 

791.0 

68.23 

1548.9 

5766.6 

11.     s. 

27 

L 

5  42.89 

2.170 

14   627.33 

140.89 

18  26 10.1 

731.5 

69.70 

1564.7 

58 18.0 

27 

U 

18   9.53 

2.272 

1435   8.41 

146.52 

-204511.4 

-«56.0 

71.27 

16  0.6 

6839.6 

II.     s. 

28 

L 

637.43 

2.377 

15  5  4.79 

152.89 

22  47  25.3 

563.4 

72.85 

16  6.4 

59  0.9 

28 

U 

19  6.58 

2.480 

153617.02 

159.10 

242923.0 

453.3 

74.36 

1612.1 

5921.6 

II.     s. 

29 

L 

7  36.92 

2.573 

16  840.48 

164.67 

2547  36.0 

826.2 

75.68 

1617.4 

5941.2 

29 

U 

20  8.26 

2.647 

1642   4.61 

160.12 

-26  38  52.6 

-184.4 

76.70 

1622.2 

5969.0 

II.     s. 

30 

L 

840.34 

2.094 

17 16 12.87 

171.96 

27   038.0 

-  31.8 

77.34 

16  26.5  :  60 14.6 

1 

30 

U 

2112.80 

2.710 

175043.94 

172.88 

26  51 13.8 

+126.8 

77.52 

1629.9  6027.1 

II.  N. 

31 

L 

945.24 

2.692 

182514.03 

171.81 

26 10 13.9 

283.1 

77.23 

1632.4 

6036.2 

31 

U 

22 17.28 

2.644 

185919.90 

168.90 

-245880.6 

+432.4 

76.51 

1633.8 

6041.4 

II.  N. 

Feb.  1 

L 

10  48.58 

2.571 

193241.68 

164.53 

23 18 10.2 

568.4 

76.45 

1634.0 

6042.2 

1 

U 

23 18.92 

2.483 

20  5  4.86 

159.22 

21 12 18.3 

687.1 

74.15 

1633.0 

6038.5 

2 

L 

1148.13 

2.387 

20  36  20.98 

153.45 

184441.4 

785.0 

72.73 

1630.8 

6030.3 

3 

U 

016.19 

2.290 

21   627.34 

147.60 

-155926.7 

+863 .8 

71.28 

1627.4 

6017.8 

3 

L 

1243.12 

2.200 

213525.98 

142.20 

13  044.4 

920.8 

69.90 

1622.8 

60  1.2 

4 

U 

1  9.02 

2.118 

22   322.32 

137.30 

95235.3 

968.0 

68.66 

16 17.4 

6941.2 

4 

L 

13  34.01 

2.040 

223024.10 

133.12 

63842.8 

977.9 

67.59 

16 11.1 

5918.1 

5 

U 

158.24 

1.092 

225640.25 

129.71 

-  32229.1 

+961.9 

66*71 

16  4.2 

6862.8 

I.           S. 

5 

L 

14  21.87 

1.940 

23  22  20.27 

127.10 

-  0  653.0 

971.8 

66.04 

1666.9 

6825.8 

. 

6 

U 

245.06 

1.918 

23  47  33.65 

125.27 

+  3  528.5 

049.7 

65.58 

1549.3 

5758.0 

I.        s. 

6 

L 

15   7.96 

1.901 

0 12  29.62 

124.18 

6 12 18.3 

916.9 

66.32 

1541.6 

6729.9 

7 

U 

330.71 

1.894 

0  37 16.83 

123.70 

+  91136.6 

+874.6 

66.25 

1634.1 

57  2.2 

I.         s. 

7 

L 

15  53.45 

1.888 

1   2   3.22 

124.03 

12  137.4 

824.2 

65.35 

1526.8 

5636.4 

8 

U 

416.30 

1.011 

1 26  55.86 1 124 .82 

144046.2 

766.1 

65.59 

15 19.9 

5610.0 

I.         s. 

8 

L 

16  39.35 

1.032 

152  0.84,126.07 

17   736.7 

701.2 

05.95 

15 13.5 

6546.4 

9 

U 

5  2.68 

1.058 

2 17  22.98 

127.67 

+192049.3 

+629.9 

66.40 

15   7.6 

6626.0 

I.         s. 

9 

L 

17  26.36 

1.988 

2  43  5.81 

129.49 

2119  9.9 

562.5 

66.90 

16  2.4 

56  6.9 

10 

U 

550.41 

2.020 

3   911.19 

131.41 

23   129.1 

469.7 

67.41 

1457.9 

6449.4 

I.         s. 

10 

L 

18 14.84 

2.051 

3  35  39.29 

133.26 

24  26  43.7 

381.9 

67.90 

1464.1 

5435.5 

11 

U 

6  39.62 

2.078 

4   228.53 

134.90 

+253356.5 

+289.6 

68.32 

1461.1 

5424.4 

I.        s. 

11 

L 

19  4.70 

2.100 

4  29  35.47 

136.19 

26  22  20.1 

193.8 

68.64 

1448.8 

5416.1 

12 

U 

7  29.98 

2.113 

45655.12 

137.00 

265117.8 

+  96.5 

68.83 

1447.3 

5410.5 

I.        s. 

12 

L 

1955.38 

2.118 

5  2421.24 

137.25 

27  027.0 

-    4.1 

68.86 

1446.6 

64  7.5 

13 

U 

8  20.76 

2.112 

55146.83 

136.91 

+264941.1 

-108.5 

68.74 

1446.4 

64  7.1 

I.      N.S. 

13 

L 

2046.02 

2.096 

619  4.74 

135.08 

26  19 10.0 

201.3 

68.46 

1446.9 

64  9.1 

14 

U 

911.04 

2.072 

646   8.28 

134.52 

25  2919.9 

296.4 

68.03 

14  48.0 

5413.3 

I.      N. 

14 

L 

21 35.72 

2.041 

7 12  51.72 

132.66 

24  20  53.9 

887.1 

67.50 

1449.7 

5419.5 

16 

U 

10  0.00 

2.005 

7  39 10.75 

130.48 

+225448.7 

-472.7 

66.89 

1461.9 

6427.5 

I.      N. 

Feb.  13,  U  Deftetive  Illumination  of  8,  O^'.U. 
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FOR  TRANSIT  OF  MOON'S  CENTER  0\T;R  THE  MERIDUN  OF  WASHINGTON. 


I>mte. 

1 

C 
1 

3 

Wash. 
Mean 
Time. 

Var. 

Hwir 

of 
Long. 

m 

Right 

Aaoenaion 

of 

Center. 

Var. 

Hour 

of 
Long. 

Qeooentrio 

Dedination 

of 

Center. 

Var. 

Hour 

of 
Long. 

B.  T. 

of 
Semid. 

Pass- 
ing  Me- 
ridian. 

Qeooen- 
trio 
Semidi. 
ameter. 

Equa- 
torial 
Eori- 
sontal 
Parallax. 

Bright 
Limbs. 

h    m 

h  m     s 

s 

•     f     It 

ti 

s 

t      It 

1      I* 

Mar.  9 

U 

431.07 

2.087 

340   1.47 

135.42 

+2431   2.0 

+371.6 

68.38 

14  59.4 

5454.9 

I.         s. 

9 

L 

1656.25 

2.108 

4   714.37 

136.66 

253549.1 

276.6 

68.72 

1455.6 

5441.2 

10 

U 

521.63 

2.121 

4  34  39.59 

137.46 

2621   7.7 

177.0 

68.94 

14  52.6 

5430.2 

I.        s. 

10 

L 

17  47.12 

L.136 

5   211.47 

137.76 

264633.6 

+  77.1 

69.03 

1450.4 

5421.9 

11 

U 

6 12.61 

:«.121 

52943.60 

137.49 

+265157.5 

-  23.0 

68.97 

14  48.9 

5416.4 

I.         s. 

11 

L 

1838.00 

2.108 

557   9.24 

136.60 

26  37  26.3 

121.9 

68.75 

1448.2 

5413.7 

12 

U 

7   3.17 

2.066 

6  24  22.03 

135.37 

26   322.1 

218.3 

68.39 

14  48.2 

5413.8 

I.      N. 

12 

L 

1928.04 

2.057 

6  51 16.39 

133.63 

251021.2 

811.1 

67.91 

1448.9 

5416.6 

13 

U 

7  52.53 

2.023 

717  48.05 

131.60 

+235911.9 

-309.5 

67.35 

1450.4 

5422.1 

I.      N. 

13 

L 

20 16.59 

1.987 

7  4354.19 

129.40 

223053.0 

482.6 

66.73 

14  52.6 

5430.1 

14 

U 

840.21 

1.050 

8  933.62 

127.18 

2046  31.1 

659.9 

66.10 

1455.4 

5440.4 

I.      N. 

14 

L 

21   3.40 

1.015 

83446.81 

125.05 

184719.1 

630.9 

63.49 

1458.8 

54  52.8 

15 

U 

926.18 

1.883 

85935.65 

123.13 

+163435.0 

-696.2 

64.94 

15  2.7 

55   7.1 

I.      N. 

15 

L 

21 48.61 

1.856 

924   3.43 

111.55 

14  9  41.3 

762.5 

64.47 

15   7.0 

5522.9 

16 

U 

10 10.76 

1.837 

9  48 14.55 

120 .38 

1134   4.4 

802.3 

64.11 

1511.6 

5539.9 

I.      N. 

16 

L 

2232.73 

1.825 

10 12 14.37 

119.08 

84915.0 

844.4 

63.89 

15 16.5 

5557.9 

17 

U 

1054.61 

1.823 

1036   9.10 

119.53 

+  55651.G 

-878.2 

63.82 

1521.6 

5616.5 

I.      N. 

17 

L 

23 16.52 

1.830 

11   0  5.57 

119.98 

+  25835.7 

903.0 

63.92 

1526.7 

5635.3 

18 

U 

11  38.58 

1.848 

112411.20 

121.07 

-  0   340.7 

918.1 

64.21 

1531.8 

5654.1 

I.      iV.S. 

19 

L 

0  0.93 

1.877 

114833.82 

122.81 

3   757.3 

922.7 

04.68 

1536.8 

57  12.4 

19 

U 

12  23.69 

1.918 

121321.50 

125  .Si5 

-612   3.1 

-916.1 

65.34 

1541.6 

57  30.0 

II.     s. 

20 

T. 

047.00 

1.970 

12  3842.43 

128.36 

91335.4 

8D7.1 

66.18 

1546.2 

57  46.7 

20 

U 

1311.00 

2.032 

13   444.58 

132.11 

12   959.4 

834.5 

67.19 

1550.4 

58   2.2 

II.    s. 

21 

L 

135.80 

2.104 

133135.34 

136.44 

145827.9 

817.7 

68.35 

1554.3 

58 16.3 

21 

U 

14   1.52 

2.184 

135921.01 

141.23 

-17  36   2.4 

-755.5 

69.61 

1557.7 

5828.9 

II.     s. 

22 

L 

228.23 

2.368 

1428   6.00 

146.29 

1959  35.9 

677.5 

70.92 

16  0.7 

5839.9 

22 

U 

14  55.95 

2.352 

14  57  52.09 

161.37 

22  557.9 

583.5 

72.22 

16   3.3 

5849.3 

II.     s. 

23 

L 

3  24,66 

2.431 

152837.56 

156.13 

2352   1.0 

474.5 

73.43 

16   5.4 

5857.2 

23 

U 

1554.2G 

2.439 

16  016.54 

160.22 

-251451.8 

-361.9 

74.46 

16   7.1 

59   3.6 

II.    s. 

24 

L 

4  24.57 

2.650 

16  3238.63 

163.27 

2612   2.4 

i\9.i 

75.22 

16   8.5 

59   8.5 

24 

U 

16  55.36 

2.678 

17   529.51 

164.97 

264143.0 

-  77.6 

75.65 

16   9.4 

5911.9 

II.     s. 

25 

L 

526.35 

2.581 

17  3831.87 

165.16 

26  42  52.5 

•(-  65.0 

75.71 

16 10.0 

5914.0 

25 

U 

17  57.22 

2.559 

181127.36 

163.85 

-26 15  25.0 

+207.8 

75.40 

16 10.2 

5914.9 

II.  N.5. 

26 

L 

627.68 

2.515 

184358.62 

161.16 

25  20 10.0 

343.3 

74.76 

1610.1 

59 14.5 

26 

U 

1857.50 

2.453 

191551.08 

167.43 

235846.0 

468.8 

73.84 

16  9.6 

59 12.8 

II.N. 

27 

L 

7  26.50 

2,380 

194654.24 

153.021 

221330.8 

581.4 

72.73 

16   8.8 

59   9.8 

27 

U 

19  54.59 

2.301 

2017   2.01 

148.26 

-20   7   9.4 

+679.6 

71.53 

16   7.7 

59  5.6 

II.  N. 

28 

L 

821.72 

2.222 

20  46 12.66 

143.53 

17  4241.8 

762.4 

70.31 

16   6.2 

59  0.0 

28 

U 

2047.93 

2.148 

21 14  27.98 

139.08 

15   314.3 

829.6 

69.14 

16   4.3 

5853.1 

II.  N. 

29 

L 

913.30 

2.082 

21 41 52.51 

135.10 

12 11 52.6 

881.6 

68.08 

16   2.0 

5844.6 

29 

U 

21  37.93 

2.025 

22   8  32.69 

131.71 

-  91136.2 

+918.8 

67.15 

15  59.2 

5834.6 

II.  N. 

30 

L 

10   1.95 

1.980 

22  3436.20 

128.99 

6  518.2 

041.9 

66.40 

1556.1 

5823.1 

30 

U 

2225.50 

1.947 

23  011.28 

126.97 

-  25543.2 

961.7 

65.83 

1552.6 

58 10.2 

II.  N. 

31 

L 

1048.72 

1.925 

23  25  26.33 

125.66 

+  014  32.5 

948.8 

65.45 

1548.7 

5755.8 

31 

U 

2311.74 

1.914 

235029.65 

125.01 

+  323   0.4 

+033.9 

65.26 

1544.4 

5740.2 

Mar.  18,  U  Defective  niumination  of  JV.  V'Xl. 


Mar.  25,  U  Defective  Illumination  of  S.  O'MS. 
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FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

i 

c 

1 

Wash. 
Mean 
Time. 

Var. 

Houi 

of 
Long. 

m 

Right 

Aaoenaion 

of 

Center. 

Var. 

Hour 

of 
Long. 

Oeooentrie 

Declination 

of 

Center. 

Var. 

Hoar 

of 
Lon*?. 

8.  T. 

of 
Semid. 

Paas- 
Inf  Me- 
ridian. 

Oeooen- 
trie 
Semidi- 
amoter. 

r       It 

Equa- 
torial 
Hori- 
£ontal 
Parallax. 

Bright 
Limbs. 

h    m 

h  m     a 

a 

•     »     ft 

tt 

8 

t     It 

Apr.23 

u 

17  50.47 

2.349 

1959   1.44 

161.18 

-2110  0.4 

-f622.6 

72.25 

16   9.9 

59 13.7 

II.  N. 

24 

L 

618.11 

2.269 

202842.89 

145.74 

185627.1 

710.2 

70.89 

16   6.6 

59   1.7 

24 

U 

1844.69 

2.172 

2057  20.24 

140.66 

1627   0.9 

781.6 

69.56 

16  3.1 

5848.8 

II.  N. 

25 

L 

7 10.28 

2.094 

212458.01 

136.84 

134452.4 

837.4 

68.33 

1559.4 

5835.3 

25 

U 

1934.99 

2.020 

21 51 43.02 

131.78 

-^1053   1.3 

+878.8 

67.25 

1555.6 

5821.2 

II.  N. 

26 

L 

758.96 

1.971 

221743.57 

128.44 

75414.5 

906.7 

66.33 

1551.7 

58  6.8 

26 

U 

2022.34 

1.928 

2243   8.66 

125.87 

451   6.9 

922.4 

65.62 

1547.7 

5752.1 

II.  N. 

27 

L 

845.29 

1.898 

23   8   7.59 

124.07 

-  146   2.4 

926.4 

65.11 

1543.6 

57  37.2 

27 

U 

21   7.96 

1.881 

23  32  49.50 

123.03 

+  11844.8 

+919.6 

64.79 

15  39.5 

57  22.1 

II.  N. 

28 

T. 

930.49 

1.876 

2357  23.20 

122.70 

421   6.3 

902.3 

64.66 

1535.3 

57   6.9 

28 

U 

21 53.02 

1.881 

02156.96 

123.03 

71859.7 

874.9 

64.72 

1531.1 

5651.5 

II.  N. 

29 

L 

10 15.67 

1.896 

04638.27 

123.95 

101026.0 

837.8 

64.95 

1527.0 

5636.2 

29 

U 

2238.56 

1.920 

1 11 33.75 

126.37 

+125329.5 

+791.1 

65.31 

1522.8 

5620.8 

II.  N. 

30 

L 

11   1.78 

1.960 

13648.85 

127.20 

152616.6 

735.2 

65.78 

1518.6 

56  5.6 

30 

U 

2325.39 

1.986 

2   227.70 

129.81 

17  4657.0 

670.1 

66.32 

15 14.5 

5550.6 

May  1 

L 

11 49.44 

2.023 

2  28  32.76 

131.64 

195345.4 

606.6 

66.91 

15 10.5 

5535.9 

2 

U 

0 13.93 

2.069 

255   4.68 

133.75 

+2145   3.1 

+615.1 

67.50 

15  6.7 

5521.7 

2 

L 

1238.85 

2.092 

322   2.04 

136.75 

231921.3 

426.8 

68.03 

15   3.0 

55   8.1 

3 

U 

1   4.13 

2.120 

34921.38 

187.39 

243524.2 

332.8 

68.46 

1459.5 

5455.4 

I.          S. 

3 

L 

1329.69 

2.138 

41657.32 

138.50 

253212.4 

234.6 

68.77 

1456.3 

5443.8 

4 

U 

155.40 

2.146 

44442.81 

188.08 

+26  9  6.3 

+134.0 

68.92 

1453.5 

5433.5 

I.          S. 

4 

L 

1421.14 

2.142 

51229.80 

188.75 

262547.3 

+  32.8 

68.90 

1451.1 

5424.7 

5 

U 

246.77 

2.127 

540  9.89 

187.82 

262219.2 

-  67.2 

68.70 

1449.2 

5417.5 

I.          S. 

5 

Ti 

15 12.15 

2.101 

6   7  35.02 

136.26 

2559  6.1 

164.4 

68.33 

1447.7 

5412.2 

6 

U 

337.16 

2.067 

63438.20 

184.19 

+251651.0 

-257.3 

67.82 

1446.9 

54  9.1 

I.      N. 

6 

L 

16  1.72 

2.(m 

7   114.02 

181.74 

241631.1 

345.0 

67.21 

1446.6 

54  8.2 

7 

U 

425.77 

IJ982 

7  27 18.99 

129.08 

225914.1 

426.7 

66.54 

1447.0 

54  9.7 

I.      N. 

7 

L 

1649.27 

1.937 

75251.61 

126.87 

21 26 14.3 

602.1 

65.84 

1448.1 

5413.7 

8 

U 

512.25 

1.894 

81752.32 

123.77 

+193848.7 

-671 .0 

65.16 

1449.9 

5420.3 

I.      N. 

8 

L 

1734.74 

1.865 

84223.33 

121.44 

17  3815.0 

633.5 

64.54 

1452.5 

5429.6 

9 

U 

556.79 

1.822 

9  628.36 

119.47 

15  25  49.2 

689.7 

64.00 

1455.7 

5441.6 

I.      N. 

9 

L 

18 18.49 

1.797 

93012.41 

117.96 

13  246.3 

739.8 

63.58 

1459.7 

5456.2 

10 

U 

6  39.95 

1.781 

95341.52 

116.99 

+103020.0 

-783.6 

63.31 

15  4.4 

5513.3 

I.      N. 

10 

L 

19   1.27 

1.776 

1017   2.67 

116.64 

7  4943.7 

821.4 

63.20 

15  9.7 

5532.9 

11 

U 

722.59 

1.780 

104023.54 

116.96 

5  213.2 

852.6 

63.27 

15 15.7 

5554.7 

I.      N. 

11 

L 

1944.04 

1.797 

11   352.44 

117.99 

+  2   9  9.1 

876.9 

63.54 

1522.2 

5618.5 

12 

U 

8  5.77 

1.827 

1127  38.29 

119.79 

-048  0.2 

-803.3 

64.01 

1529.1 

5643.9 

I.      N. 

12 

L 

2027.94 

1.870 

115150.44 

122.38 

347  34.9 

900.9 

64.68 

1536.3 

57 10.6 

13 

U 

850.71 

1.927 

12 16  38.66 

125.79 

64740.6 

898.2 

65.58 

1543.8 

57  38.0 

I.      N. 

13 

L 

21 14.25 

1.998 

124212.82 

130.04 

946   3.3 

883.4 

66.68 

1551.3 

58  5.6 

14 

U 

938.71 

2.061 

13   842.64 

135.06 

-1240  7.5 

-854.7 

67.97 

1558.8 

5832.9 

I.      N. 

14 

L 

22  4.24 

2.176 

13  3617.09 

140.79 

152653.6 

810.0 

69.42 

16  5.9 

5859.1 

15 

U 

10  30.97 

2.280 

14  5   3.62 

147.04 

18  257.9 

747.4 

70.98 

1612.6 

59  23.5 

I.      N.5. 

15 

L 

22  58.98 

2.388 

1435  7.07 

163.65 

20  24  34.9 

665.3 

72.58 

16 18.6 

5945.6 

16 

U 

11 28.28 

2.494 

15   628.31 

169.94 

-22  27  46.6 

-663.2 

74.12 

16  23.8 

60  4.6 

I.          S. 

Majr  15,  U  Deftothre  Illumination  of  5. 0^.17. 
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FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OP  WASHINGTON. 


Date. 

1 

i 
£ 

1 

Wash. 
Mean 
Time. 

Var. 

Houi 

of 
Long. 

Right 

Aaoension 

of 

Center. 

Var. 

Hour 

of 
Long. 

Qeooentrio 

Declination 

of 

Center. 

Var. 

Hour 

of 
Long. 

8.T. 

of 
Semld. 

Pass- 
ing Me- 
ridian. 

Oeooen- 

trio 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

Brl^t 
Limbs. 

h   m 

m 

h  m     s 

s 

•     /     /# 

// 

s 

t      tt 

1         n 

June  8 

u 

559.58 

1.756 

11   7  32.89 

115.51 

+  127  39.2 

-858.0 

62.88 

15 13.6 

5547.0 

I.      N. 

8 

L 

1820.80 

1.784 

113048.26 

117.20 

-  12519.8 

870.6 

63.35 

1520.0 

5610.5 

9 

U 

642.45 

1.826 

115428.70 

110.69 

420  3.9 

875.3 

64.03 

1526.9 

5635.9 

I.      N. 

9 

L 

19  4.68 

1.881 

121844.27 

123.05 

71451.9 

871.0 

64.93 

1534.3 

57   3.1 

10 

U 

7  27.66 

1.052 

124345.31 

127.27 

-10   7  46.7 

-856.2 

66.05 

1542.1 

57  31.6 

I.      N. 

10 

L 

1951.57 

2.036 

13  942.22 

132.35 

125631.2 

820.0 

67.38 

1550.1 

58  1.0 

11 

U 

816.58 

2.134 

133644.98 

138.23 

153823.G 

787.2 

68.88 

1558.2 

5830.8 

I.      N. 

11 

L 

2042.82 

2.242 

14  5   2.35 

144.76 

18 10 16.9 

728.7 

70.52 

16  6.2 

59  0.2 

12 

U 

9 10.42 

2.358 

143440.99 

151.72 

-202838.1 

-651 .5 

72.22 

1613.9 

5928.5 

I.      N. 

12 

L 

21 39.42 

2.475 

15  543.89 

158.74 

22  29  33.8 

554.3 

73.91 

1621.1 

5955.0 

13 

U 

10  9.78 

2.584 

1538  8.94 

165.32 

24   859.9 

436.7 

75.47 

1627.6 

6018.9 

I.      N.5. 

13 

L 

2241.37 

2.677 

161147.63 

170.91 

2523  0.4 

300.4 

76.77 

16  33.2 

6039.3 

14 

U 

11 13.92 

2.743 

16  46  24.31 

174.90 

-26   8  9.1 

-148.0 

77.69 

1637.7 

6055.7 

I.          S. 

14 

L 

2347.07 

2.775 

17  21 36.93 

176.83 

262157.8 

-1-  11.0 

78.13 

16  40.9 

61   7.3 

16 

U 

12  20.37 

2.770 

17  5659.23 

176.50 

26  316.6 

174.7 

78.05 

1642.6 

6113.8 

II.     S. 

16 

L 

0  53.39 

2.728 

1832   4.05 

173.96 

251226.3 

332.1 

77.47 

16  43.0 

61 15.0 

16 

U 

1325.72 

2.655 

19  627.10 

169.61 

-23  51 16.1 

+477.0 

76.47 

1641.9 

6111.0 

II.N.S. 

17 

L 

157.04 

2.562 

193949.62 

163.98 

22  247.8 

604.4 

75.16 

1639.4 

61   1.9 

17 

U 

1427.15 

2.457 

201159.84 

157.66 

195051.7 

711.3 

73.66 

1635.7 

6048.3 

II.  N. 

18 

L 

255.99 

2.349 

20  42  52.95 

151.20 

171941.9 

706.7 

72.10 

1630.9 

6030.6 

18 

U 

1523.56 

2.247 

21 12  29.91 

145.03 

-143334.8 

+861.1 

70.59 

1625.2 

60  9.7 

II.  N. 

19 

L 

349.95 

2.154 

214056.01 

139.44 

113633.4 

906.1 

69.20 

1618.8 

5946.3 

19 

U 

16 15.30 

2.073 

22   819.41 

134.60 

83219.4 

933.6 

67.97 

1611.9 

5921.0 

II.  N. 

20 

L 

4  39.77 

2.007 

22  3449.85 

130.62 

524  9.3 

945.7 

66.94 

16  4.7 

5854.5 

20 

U 

17   3.53 

1.056 

23  037.81 

127.52 

-  21454.9 

+944.6 

66.13 

1557.3 

5827.6 

II.  N. 

21 

L 

526.76 

1.919 

23  25  53.82 

125.29 

+  05254.6 

931.8 

65.55 

1550.0 

58  0.8 

21 

U 

17  49.63 

1.895 

235048.18 

123.90 

357   8.0 

908.8 

65.18 

1542.9 

57  34.5 

II.  N. 

22 

L 

6 12.31 

1.885 

0 15  30.59 

123.29 

65549.8 

876.7 

65.01 

1536.0 

57   9.1 

22 

U 

1834.93 

1.887 

0  40 10.01 

123.40 

+  94714.8 

+836.1 

65.03 

15  29.4 

5644.9 

II.  N. 

23 

L 

657.64 

1  .oVo 

1   454.51 

124.13 

12  29  45.7 

787.7 

65.21 

15  23.2 

5622.2 

23 

U 

1920.55 

1.920 

12951.09 

125.39 

15   150.5 

731.8 

65.53 

1517.4 

56   1.1 

II.  N. 

24 

L 

7  43.75 

1.948 

155   5.51 

127.07 

17  22  0.0 

668.6 

65.96 

1512.1 

5541.6 

24 

U 

20  7.33 

1.981 

22042.00 

129.04 

+192847.8 

+598.2 

66.46 

15   7.3 

5523.9 

II.  N. 

25 

L 

831.31 

2.016 

24643.19 

131.16 

212050.9 

521.2 

66.99 

15   3.0 

55   8.0 

25 

U 

2055.71 

2.061 

313  9.68 

133.24 

22  56  50.3 

437.8 

67.50 

1459.1 

5453.8 

II.  N. 

26 

L 

920.51 

2.082 

340  0.01 

135.11 

241533.7 

348.6 

67.95 

1455.7 

5441.3 

26 

U 

2145.65 

2.106 

4   710.68 

136.59 

+251559.0 

+264.9 

68.30 

1452.7 

5430.4 

II.  N. 

27 

L 

1011.03 

2.122 

4  34  36.16 

137.55 

255718.1 

157.8 

68.52 

1450.2 

5421.1 

27 

U 

2236.54 

2.128 

5   2   9.32 

137.86 

261859.7 

+  59.0 

68.58 

1448.1 

6413.4 

II.     S. 

28 

L 

11   2.05 

2.121 

5  29  42.05 

137.47 

262052.8 

-  40.1 

68.45 

1446.3 

54   7.1 

28 

U 

2327.41 

2.103 

5  57   5.89 

136.38 

+26   3  6.7 

-137.3 

68.16 

1445.0 

54  2.3 

29 

L 

11 52.48 

2.074 

6  24 12.76 

134.66 

25  26 12.1 

231.1 

67.71 

1444.1 

5358.9 

30 

U 

017.16 

2.037 

6  5055.73 

132.42 

243058.2 

320.2 

67.12 

14  43.6 

5367.0 

30 

L 

1241.35 

1.994 

717   9.37 

129.81 

23 18  29.8 

403.4 

66.44 

1443.5 

53  56.6 

July  1 

U 

1   4.99 

1.0471  74250.24 

136.99 

+2150   3.3 

-479.8 

65.70 

1443.7 

6367.4 

I.      N. 

June  13,  U  Defective  Illumination  of  S.  0".04. 

7 

979( 

)<*— 1916- 

34 

[ 
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MOON-CULiflXATIOXS,  1916. 


FOB  TBAN8IT  OF  MOOJJ'S  CENTER  OVER  THE  MERIDIAN  OF  WASHISGTOS. 


Date. 

i 

3 

WMb. 
IfMa 

Tinift. 

1 

Var. 

Hoar 

of 
Lang. 

RJgbt 
Center. 

Var. 

of 
Lang. 

Gaooantrie  >   X^ 
DwHnaHnn      J^ 
of          !  ^3" 

8.T. 
of 

EnxMfr- 
ridiaii. 

trfe 
Seoiidi. 

Equa- 
torial 
Hori- 
sontal 

Brirtt 
LiBla. 

h   m       m 

h  m     a 

a 

1 

•        #         r#                     ft 

1 

a 

r         " 

»              rt 

July  lU 

1   4.99  1.947 

74250.24 

196.99 

+2150  3.3  .'-479.8 

65.70 

1443.7 

5357.4 

L 

X. 

1 

L 

1328.07  1J&» 

8   7  56.78 

124.12 

20   7   2.5     549J> 

64.95 

1444.4 

5359.8 

2 

U 

150.58  1.SS3 

83229.44 

121.36 

181055.3     610.9 

64.23 

1445.5 

54  3.8 

L 

X. 

2   L 

1412.56  1.811 

1 

85630.29 

118.84 

16    3 10.8  j    665.3 

63.56 

1447.0 

54  9.5 

3  U 

234.07  1.775 

920  2.94 

116.67 

+134515.6-712.6 

62.99 

1449.0 

M16.9 

L 

X. 

3   L 

1455.20  1.747 

94312.23 

114.96 

111835.1 

753.0 

62.55 

1451.5 

5426.1 

4   U 

316.04-1.727 

10  6  3.98 

113.76 

84431.0 

786.6 

62.25 

1454.6 

M37.3 

L 

X. 

4    L 

1536.69  i.n7 

102844.88 

113.15 

6  423.2 

813.6 

62.10 

1458.1 

5450.3 

5   U 

357.29  :i.n8 

105122.33 

113.20 

+  31929.7 

-834.2 

62.14 

15  2.2 

55  5.4 

^L» 

X. 

5   L 

1617.9611.790 

1114  4.35 

113.93 

+  031   9.6 

848.0 

62.37 

15  6.9 

5522.6 

6  U 

438.85' 1.754 

11 36  59.52 

115.40 

-  2  19 15.8 

854.9 

62.81 

1512.2 

5541.9 

JL« 

X. 

6   L 

17    0.11    1.791 

12  016.96 

117.65 

5 10 19.4' 

854.3 

63.46 

15 18-0 

56  3.2 

7   U 

521.90' 1.842 

1224  6.23 

120.71 

-  8  025.9.-845.3  1 

64.31 

1524.3 

5626.4 

JL« 

X. 

7,L 

17  44.38  1.907 

124837.24 

124.60 

104747.2 

826.6 

65.38 

1531.1 

5651.4 

8  U 

1 

6   7.7311.986 

13 13  59.97 

129.33 

133019.7 

796.8 

66.64 

1538.3 

5717.9 

JLr* 

X. 

8   L 

1 

1832.09.2.077 

134024.20 

134.84 

16  540.0 

754.3 

68.09 

1545.9 

57  45.7 

9 

U 

1 

657.63  2.180 

14   758.85 

141.04 

-1831   3.1 

-«74) 

69.68 

1553.7 

5814.3 

JLr« 

X. 

9   L 

1924.45  2.392 

143651.10 

147.74 

204320.4 

623.0 

71.35 

16  1.6 

5843.3 

10,  U 

7  52.64  2.406 

15   7   5.21 

154.62 

2239  3.4 

531.0 

73.03 

16  9.4 

5912.0 

JLr* 

X. 

10,  L 

2022.19  2Jil7 

1 

153841.14 

161.20 

24 14  29.7 

420.2 

74.63 

16 17.0 

5939.7 

u  U 

853.00  2.016 

16 11 33.28 

167.23 

-252555.8 

-291.3 

76.02 

1624.1 

60  5.7 

M.^ 

X. 

11,  L 

2124.88  2.693 

164529.46 

in. 88 

26  957.6 

-146.7 

77.08 

1630.4 

6029.1 

12!  U 

957.51  2.741 

1 

17  2011.16 

174.75 

262352.1 

+    9.0 

77.72 

1635.9 

6049.2 

L 

.vs. 

12   L 

2230.52  2.754 

17  5514.95 

175.53 

26   6   1.7 

169.7 

77.88 

1640.3 

61   5.1 

13  ;u 

11    3.46    2.731 

183015.24 

174.18 

-2516   9.9 

+328.0 

77.54 

1643.3 

61 16.3 

^L* 

& 

13   L 

1 

2335.94 

2.677 

19  447.64 

170.93 

235527.0 

4n.o 

76.77 

1644.9 

6122.3 

14  ;U 

12   7.62 

2.599 

193831.93 

166.24 

22  622.1 

610.8 

75.66 

1645.1 

6122.9 

/.] 

[I.  .vs. 

15|L 

038.26 

2.507 

20 11 13.99 

160.66 

195225.2 

7S5.2 

74.32 

1643.7 

61 17.9 

15;  U 

13  7.75 

2.406 

204246.34 

154.71 

-17 17  44.5 

+817.9 

72.88 

1641.0 

61   7.7 

' 

[I.X. 

16   L 

136.05 

2.310 

2113   7.40 

148.85 

14  26  44.0 

888.5 

71.46 

1636.9 

6052.7 

16  U 

14  3.23 

2.220 

214220.46 

143.42 

112344.6 

937.9 

70.12 

1631.6 

6033.3 

; 

[I.  X. 

17    L 

1 

229.38 

2.140 

22 10  32.01 

138.63 

8 12  52.7 

967.6 

68.92 

1625.3 

6010.3 

17U 

1454.65 

2.074 

2237  50.71 

134.62 

-  457  52.6 

+979.6 

67.91 

16 18.3 

5944.5 

] 

[I.x\. 

is'l 

319.20 

2.021 

23  426.20 

131.43 

-  142   2.9 

976.2 

67.10 

16 10.7 

59 16.7 

18  U 

1543.20 

1.982 

23  30  28.51 

129.09 

+  13142.7 

959.3 

66.51 

16  2.8 

5847.7 

; 

[I.  X. 

19   L 

1 

4   6,82 

1.956 

2356   7.50 

127.54 

44052.8 

930.6 

66.12 

1554.7 

5818.1 

19  U 

1630.20 

1.943 

0  21 32.53 

126.75 

+  7  4316.0 

+881.6 

65.93 

1546.7 

5748.7 

] 

[I..V. 

20   L 

4  53.49 

1.941 

04652.22 

126.64 

103657.1 

843.7 

65.92 

1538.9 

57  20.0 

20'U 

17 16.82 

1.949 

1 12 14.33 

127.13 

132013.0 

787.6 

66.06 

1531.4 

5652.4 

[I.X. 

21;  L 

540.31 

1.966 

1 37  45.41 

128.12 

15  51 30.6 

724.1 

66.34 

1524.3 

5626.3 

21 

u 

18  4.03 

1.988 

2   330.80 

129.49 

+18  924.5 

+653.8 

66.70 

1517.7 

56   2.1 

] 

[I..V 

22JL 

628.05 

2.015 

2  29  34.27 

131.11 

20 12  35.4 

577.0 

67.12 

1511.6 

5539.9 

22,  U 

1852.40 

2.044 

25557.94 

132.83 

215949.6 

494.4 

67.56 

15  6.2 

5519.9 

] 

[I.N. 

23   L 

1 

717.10 

2. on 

3  22  42.01 

134.48 

2330  0.7 

406.6 

67.97 

15  1.4 

55  2.2 

23 

•  u 

1942.10 

2.095 

34944.76 

135.92 

+24  42 10.5 

+314.4 

68.32 

1457.1 

5446.7 

] 

[I.N. 

July  12,  U  Defective 
Joly  14,  U  Defective 


Illumination  of  JV.  0".32. 
niiimination  of  /.  0*.00. 


July  14,  U  Defective  muminatioa  of  if.  0" JO. 


MOON-CULMINATIONS,  1916. 
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FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  UERIDIAN  OF  WASHINGTON. 


Date. 

1 

J 

3 

Wash. 
Mean 
Time. 

Var. 

tSar 

of 
Long. 

Right 

of 
Center. 

Var. 

Hour 
of 

Oeooentric 

DeoUnatkm 

of 

Center. 

Var, 

Hour 

of 
Long. 

8.  T. 

Of 
Semid. 

Paae- 
InglCe- 
ridian. 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
tontal 
Parallax. 

Bri^t 
LiinDB. 

h    m 

m 

h  m     8 

8 

•    /     t* 

ft 

8 

»      tt 

1      tt 

July  23 

u 

19  42.10 

3.005 

34944.76 

135.03 

+244210.5 

+314.4 

68.32 

1457.1 

5446.7 

II.  N. 

24 

L 

8  7.36 

3.113 

417   2.61 

136.98 

253531.2 

318.7 

68.56 

1453.5 

5433.5 

24 

u 

2032.78 

3.133 

444  30.21 

137.53 

26  928.9 

130.7 

68.67 

1450.5 

5422.5 

II.  N. 

25 

L 

858.25 

3.131 

512  0.99 

187.49 

262345.6 

+  33.0 

68.62 

1448.1 

5413.7 

25 

u 

2123.65 

3.110 

53927.53 

136.83 

+261820.4 

-76.0 

68.42 

1446.3 

54  6.9 

II.     S. 

26 

Ti 

948.86 

3.089 

6   642.34 

135.55 

255331.4 

171.7 

68.05 

1445.0 

54  2.1 

26 

U 

2213.76 

3.060 

63338.43 

138.73 

25  954.1 

368.8 

67.54 

1444.1 

5359.0 

II.     S. 

27 

L 

1038.24 

3.031 

7  0  9.86 

131.45 

24  820.4 

850.9 

66.92 

1443.8 

5357.7 

it 

'27 

U 

23  2.24 

1.079 

7  26 12.23 

138.90 

+224956.1 

-433.1 

66.22 

1443.9 

5358.1 

II.     S. 

28 

T. 

1125.72 

1.033 

75142.77 

136.18 

211556.8 

506.7 

65.48 

1444.4 

5359.9 

28 

U 

2348.65 

1.888 

81640.57 

133.47 

192745.6 

574.0 

64.74 

1445.3 

54  3.1 

29 

L 

1211.04 

1.845 

841   6.31 

130.86 

17  26  49.8 

634.0 

64.03 

1446.5 

54   7.8 

30 

U 

032.94 

1.800 

9  5  2.26 

118.51 

+151438.8 

—686.5 

63.39 

1448.2 

5413.8 

30 

L 

1254.41 

1.773 

92831.93 

116.50 

125242.3 

731.6 

62.84 

1450.1 

5421.0 

31 

U 

1 15.51 

1.740 

95139:97 

114.02 

10  22  28.4 

760.4 

62.42 

1452.5 

5429.6 

I.      N. 

31 

Ti 

1336.35 

1.738 

101431.89 

113.83 

7  45  24.8 

799.9 

62.14 

1455.2 

5439.5 

Aug.  1 

U 

1 57.02 

1.719 

103713.98 

113.38 

+  5  257.4 

-833.3 

62.01 

1458.2 

5450.7 

I.      N. 

1 

L 

1417.65 

1.730 

105953.12 

113.34 

+  21632.0 

830.6 

62.05 

15   1.7 

55  3.3 

2 

U 

238.35 

1.733 

112236.75 

114.04 

-  03224.5 

848.6 

62.28 

15  5.4 

5517.2 

I.      N. 

2 

Ti 

1459.25 

1.755 

114532.82 

115.43 

32223.5 

850.0 

62.69 

15   9.6 

5532.6 

3 

U 

320.50 

1.780 

12   849.62 

117.50 

-  61151.4 

-843.3 

63.31 

15 14.2 

5549.4 

I.      N. 

3 

Ti 

1542.24 

1.836 

123235.84 

130.33 

859  8.2 

827.9 

64.11 

15 19.2 

56  7.7 

4 

U 

4  4.62 

1.895 

1257  0.37 

133.90 

114225.1 

803.1 

65.11 

1524.6 

5627.4 

I.      N. 

4 

L 

1627.78 

1.067 

132212.09 

138.18 

141940.8 

767.6 

66.29 

1530.3 

5648.5 

5 

U 

451.87 

3.050 

134819.51 

133.16 

-164839.8 

-730.1 

67.62 

1536.4 

57 10.9 

I.      N. 

5 

I. 

17 17.01 

3.143 

141530.28 

138.73 

19  650.6 

650.4 

69.08 

1542.8 

5734.3 

6 

U 

543.30 

3.341 

144350.46 

144.69 

211125.5 

583.9 

70.61 

1549.4 

57  58.7 

I.      N. 

6 

I^ 

18 10.80 

3.343 

151323.60 

150.83 

225922.2 

493.8 

72.15 

1556.2 

5823.6 

7 

U 

639.52 

3.443 

1544  9.60 

156.78 

-242729.8 

-385.8 

73.61 

16   3.1 

5848.6 

I.      N. 

7 

I. 

19  9.37 

3.531 

1616   3.82 

163.12 

253238.5 

903.3 

74.88 

16  9.8 

5913.3 

8 

U 

740.19 

3.603 

164856.36 

166.42 

261153.2 

-137.3 

75.89 

16 16.3 

5937.0 

I.      N. 

8 

L 

2011.73 

3.650 

17  22  32.24 

160.19 

262251.4 

+  18.9 

76.53 

1622.3 

5959.1 

9 

U 

843.68 

3.660 

175632.32 

170.44 

-26  4   1.2 

+170.0 

76.77 

1627.7 

6019.0 

I.       iV.S. 

9 

L 

21 15.67 

3.050 

183035.46 

160.80 

251454.3 

830.6 

76.59 

1632.3 

6035.8 

10 

U 

947.37 

3.631 

19  420.98 

167.53 

235613,0 

464.7 

76.02 

1635.9 

6049.1 

I.         s. 

10 

L 

22 18.48 

3.561 

19  37  31.08 

163.06 

22  948.4 

507.0 

75.14 

1638.4 

6058.3 

11 

U 

1048.79 

3.487 

20  952.55 

150.51 

-195829.2 

+713.3 

74.04 

1639.6 

61   2.8 

I.         s. 

11 

L 

2318.15 

3.406 

204117.51 

154.63 

172547^ 

810.4 

72.84 

1639.5 

61  2.4 

12 

U 

1146.53 

3.334 

211143.16 

140.69 

143539.2 

887.4 

71.62 

1638.1 

6057.1 

I.      N.  S. 

13 

L 

013.95 

3.347 

214111.08 

145.04 

113211.8 

943.7 

70.45 

1635.3 

6046.9 

13 

U 

1240.49 

3.178 

22   946.06 

140.89 

-  81929.6 

+980.0 

69.40 

1631.3 

6032.2 

II.  N. 

14 

L 

1  6.26 

3.130 

22  37  35.06 

137.40 

5   125.6 

097.6 

68.52 

1626.2 

6013.4 

14 

u 

1331.41 

3.073 

23  446.27 

134.61 

-  14135.3 

098.0 

67.81 

1620.1 

5951.1 

II.  N. 

15 

L 

156.07 

3.080 

233128.45 

133.55 

+  13645.0 

983.9 

67.30 

16 13.3 

5926.0 

15 

U 

1420.40 

3.017 

2357  50.42 

131.33 

+  45039.8 

+954.1 

66.98 

16  5.9 

5858.9 

II.  N. 

Aug.  9,  U  Defective  Illumination  of  N,  0".56. 


Aug.  13,  U  Defective  Illumination  of  N,  0".01. 


MOON-CULMINATIONS,  1916. 
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FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Dmt». 

i 

s 

Wash. 
Mean 
Time. 

Var. 

of 
Long. 

Right 

AaoBocioii 

of 

Center. 

Var. 

Hour 

of 
Long. 

Oaooentrlo 

Deolination 

of 

Ceoter.- 

Var. 

Hoar 

6f 
Long. 

8.  T. 

of 
Semkl. 

PaM- 
IngMe- 
ridian. 

Qeooen- 

•trio 

flemldl- 

ameter. 

Equa- 
torial 
Hori. 
lontal 
Parallax. 

Bright 
Limbs. 

h   m 

m 

h  m     B 

a 

•    1     ti 

.  It 

a 

U         It 

/      // 

Sept  7 

u 

833.96 

2.400 

1941    7.02 

158.21 

-2161  2.8 

+587.0 

73.79 

1624.1 

60  6-0 

I.         s. 

7 

L 

21   3.17 

2.403 

20 12  23.41 

154.45 

194231.0 

605.8 

72.84 

16  2613 

1 

6014.0 

8 

U 

931.61 

2.336 

204262.74 

150.42 

171345.0 

789.0 

71.81 

1627.6 

W18.8 

I.         s. 

8 

L 

21 69.24 

2.270 

21 12  33.66 

146.43 

1428   3.2 

865.0 

70.79 

1628.0 

6020.1 

9 

U 

1026.11 

2.208 

21 41 28.21 

142.73 

-112865.4 

+923.2 

69.83 

1I527.3 

6017.6 

I.        s. 

9 

Ti 

2262.28 

2. 159 

22   940.96 

130.40 

81966.2 

963.6 

68.98 

1626.6 

W11.3 

■ 

10 

U 

11 17.86 

2.110 

22  37  18.22 

136.83 

6. 4  37.6 

986.6 

68.27 

1622.8 

60   1.2 

I.      AT.S. 

10 

L 

2342.97 

2.077 

23  427.38 

134.81 

-  14624.6 

992.8 

67.76 

lb  19.1 

5947.6 

11 

U 

12   7.74 

2.064 

233116.30 

133.45 

+  13127.6 

+983.3 

67.40 

16 14.6 

5930.5 

/.  II.  N. 

12 

L 

032.31 

2.042 

2367  62.79 

132.74 

44665.6 

959.0 

67.21 

16   9.0 

5910.6 

12 

U 

1266.80 

2:040 

02424.31 

132.62 

7  64   9.6 

921.8 

67.19 

1ft  2.9 

6848.2 

II.  N. 

13 

L 

121.32 

2.047 

06067.61 

133.02 

10  63  33.4 

870.9 

67.32 

1666.3 

5823.9 

13 

U 

1346.96 

2.061 

1 17  38.46 

133.85 

+134146.6 

+800.3 

67.67 

1649.4 

57  68.6 

II.  N. 

14 

L 

210.80 

2.080 

14431.29 

135.00 

16 16  39.0 

737.9 

67.90 

1642:3 

6732.4 

14 

U 

14  36.89 

2.102 

21139.17 

136.33 

183621.2 

657.8 

68.28 

1636.2 

57   6.3 

II.  N. 

16 

L 

3   1.26 

2.125 

239   3.30 

137.60 

20  39 16.4 

570.1 

68.66 

1628.2 

5640.7 

16 

U 

1626.88 

2.145 

3   643.17 

138.92 

+2224  0.6 

+476.5 

69.01 

1621.6 

5616.2 

II.  N. 

16 

L 

362.72 

2.161 

33436.38 

139.88 

234932.8 

378.2 

69.29 

15 16.2 

6653.0 

16 

U 

16 18.72 

2.170 

4   2  38.81 

140.44 

2466  6.9 

277.0 

69.46 

16  9.4 

5531.7 

II.  N. 

17 

L 

444.78 

2.171 

43044.87 

140.48 

264013.1 

174.2 

69.49 

16  4.2 

6612.6 

- 

17 

U 

17 10.79 

2.162 

4  68  48.02 

139.95 

+26  446.8 

+  71.6 

69.37 

1469.6 

6466.8 

II.  N. 

18 

L 

636.63 

2.144 

62641.29 

138.84 

26   868.3 

-  20.3 

69.09 

1466.7 

6441.6 

18 

U 

18  2.20 

2.116 

66417.96 

137.19 

266315.7 

127.2 

68.66 

14  62.6 

6430.1 

II.  N. 

19 

L 

627.40 

2.081 

62131.99 

135.00 

261823.0 

220.8 

68.11 

1450.2 

6421.3 

b 

19 

U 

1862.14 

24H1 

64818.62 

132.64 

+242617.0 

-300.3 

67.46 

1448.6 

5416.3 

II.     S. 

20 

L 

716.36 

1.007 

71434.66 

129.99 

2316   3.2 

391.9 

66.74 

1447.7 

5412.0 

20 

U 

1940.06 

1.062 

74018.11 

127  .r 

214864.1 

468.4 

66.98 

1447.6 

5411.4 

II.     S. 

21 

L 

8  3.21 

1.907 

8  629.31 

124.61 

20   8  6.0 

538.5 

66.23 

1448.0 

6413.3 

21 

U 

2026.84 

1.866 

830   9.68 

122.14 

+181367.4 

-601.9 

64.53 

1449.2 

5417.6 

II.     s. 

22 

L 

848.01 

1.830 

86421.67 

119.93 

16   7  47.4 

658.7 

63.89 

1461.0 

6424.1 

22 

U 

21   9.78 

1.790 

918  9.46 

118.10 

136065.9 

708.8 

63.36 

1463.3 

6432.7 

II.     s. 

23 

L 

931.22 

1.776 

94137.69 

116.60 

112443.1 

752.2 

62.93 

1466.2 

6443.1 

23 

U 

2162.43 

1.760 

10   4  61.87 

115.76 

+  86030.5 

-788.8 

62.63 

1459.4 

5466.0 

II.     s. 

24 

L 

10 13.60 

1.754 

10  27  68.09 

115.37 

6  941.4 

818.2 

62.49 

16   3.0 

66   8.3 

24 

U 

2234.66 

1.756 

1061   2.89 

115.53 

32342.8 

840.3 

62.62 

16   7.0 

5622.7 

II.     s. 

26 

L 

1066.70 

1.760 

111413.22 

116.29 

+  034  6.4 

854.5 

62.71 

1611.1 

5637.9 

26 

U 

2317.06 

1.702 

11 37  36.32 

117.66 

-  217  30.1 

-860.2 

63.07 

16 16.4 

5563.7 

26 

L 

11 38.74 

1.825 

12   119.66 

119.67 

6  921.3 

856.8 

63.61 

1619.8 

56  9.8 

27 

U 

0  0.90 

1.860 

122630.76 

122.30 

7  69  32.3 

843.3 

64.33 

1624.2 

5626.0 

27 

L 

12  23.64 

1.923 

126017.13 

125.53 

10  45  68.3 

819.1 

66.21 

1628.6 

6642.1 

28 

U 

047.08 

1.986 

131646.88 

129.35 

-132623.9 

-783.1 

66.24 

1532.9 

6657.9 

28 

L 

1311.33 

2.058 

1342   3.60 

133.67 

156822.3 

734.4 

67.39 

1637.1 

5713.4 

29 

U 

136.49 

2.136 

14  916.29 

138.36 

181916.4 

672.3 

68.64 

1641.2 

6728.3 

I.      N. 

29 

L 

14  2.61 

2.217 

1437  24.79 

143.25 

202621.8 

506.2 

69.92 

1646.1 

6742.7 

30 

U 

229.70 

2.298 

16  633.10 

148.11 

-22166(i.l 

-506.1 

71.17 

1648.8 

6766.3 

I.      N. 

Sapt.  10,  U  DefBoUve  lUuminatkMi  of  K.  0".08. 


Sept  11,  U  DefBotire  IHntnination  of  /.  O.07. 
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MOON-CULMINATIONS,  1916. 


FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WA8HINGT0S 


Date. 

• 

1 

t 

Waah. 
Mean 
Time. 

Var. 

Hour 

of 
Long. 

Right 

Aaoenaion 

of 

Center. 

Var. 

Hour 

of 
Long. 

Oeooentrio 

DeoUnation 

of 

Center. 

Var. 

Hour 

of 
Long. 

B.  T. 

Semid. 
Paaa- 
ing  Me- 
ridian. 

Oeooen- 

tric 
flemidi. 
ameter. 

Equa- 
torial 
Hori- 
sontal 
Parallax. 

linb. 

h   m 

m 

Ii  m     a 

8 

•      r       n 

n 

a 

/     ft 

»      It 

Sept.  30 

u 

2  29.70 

2.298 

15   633.10 

148.11 

-221650.1 

-506.1 

71.17 

1648.8 

57  56.3 

I.     X 

30 

L 

1457.74 

2.374 

15  36  38.20 

152.00 

234755.8 

402.6 

72.33 

1552.3 

58   9.3 

Oct.     1 

U 

326.62 

2.439 

16   734.45 

156.58 

2457   6.1 

287.0 

73.33 

1555.7 

5821.5 

I.     N. 

1 

T. 

1556.20 

2.488 

16  39 12.44 

159.57 

2542   6.2 

161.6 

74.08 

1558.8 

58  33.0 

2 

U 

426.27 

2.518 

17  11 19.41 

161.38 

-26   116.0 

-  29.4 

74.64 

16   1.7 

6843.6 

L     N 

2 

T. 

1656.56 

2.527 

174340.24 

161.87 

26  53  38.4 

+105.8 

74.68 

16  4.4 

5863.5 

3 

V 

526.82 

2.513 

181558.92 

161.04 

2519  1.1 

239.9 

74.49 

16  6.8 

59   2.4 

I.       s 

3 

L 

17  56.79 

2.479 

1848  0.33 

150.02 

2418  0.3 

369.0 

74.01 

16  9.0 

59 10.3 

4 

U 

626.26 

2.430 

191931.69 

156.07 

-226157.6 

+489.7 

73.28 

16 10.8 

5917.1 

I.       S 

4 

L 

1855.07 

2.371 

195023.63 

152.50 

21   251.1 

599.2 

72.40 

16 12.3 

5922.6 

5 

U 

7  23.14 

2.307 

^2030.68 

148.65 

1853   7.4 

695.7 

71.42 

16 13.4 

5926.7 

I.      s 

5 

L 

1950.44 

2.243 

204951.09 

144.78 

162631.7 

777.8 

70.42 

1614.1 

6929.0 

6 

U 

8 16.98 

2.182 

211826.38 

141.16 

-134259.9 

+845.0 

69.47 

16 14.2 

5929.6 

I.       i 

6 

L 

2042.84 

2.129 

21 46  20.67 

137.97 

104832.7 

897.0 

68.62 

16 13.8 

5928.0 

7 

U 

9  8.12 

2.080 

22 13  39.90 

135.33 

74611.8 

934.0 

67.91 

16 12.8 

5924.2 

I.       > 

7 

L 

2132.94 

2.052 

224031.20 

133.83 

43656.8 

956.0 

67.35 

1611.1 

5918.1 

8 

U 

957.42 

2.030 

23  7   2.39 

131.98 

-  12343.7 

+963.7 

66.97 

16  8.8 

59  9.5 

I.       i 

8 

T. 

2221.70 

2.019 

233321.44 

131.31 

+  14836.4 

957.1 

66.77 

16  6.8 

6868.6 

9 

U 

1045.91 

2.018 

235936.14 

131.26 

4  58 13.3 

936.8 

66.74 

16  2.2 

6846.4 

L     A> 

9 

L 

23 10.17 

iJ027 

02553.82 

131.78 

8  228.6 

903.4 

66.86 

1568.0 

6829.9 

10 

U 

1134.58 

2.044 

05220.93 

132.80 

+106846.5 

+857.4 

67.12 

1563.3 

6812.6 

L     X 

10 

L 

2359.24 

2.067 

119  2.84 

134.22 

134439.8 

799.5 

67.49 

1548.1 

6763.6 

11 

U 

1224.21 

2.095 

146   3.48 

135.91 

16 17  50.2 

'730.5 

67.94 

1542.5 

6733.3 

ILX 

12 

T. 

049.53 

2:125 

21325.11 

137.69 

183611.7 

651.5 

68.42 

15  36.8 

5712.1 

12 

U 

1315.20 

2.1l» 

241   7.99 

139.42 

+203751.7 

+563.8 

68.88 

1590.9 

5650.6 

US 

13 

T. 

1 41 .20 

2.178 

3  910.31 

140.91 

22  21 14.6 

468.9 

69.29 

1525.0 

5629.0 

13 

U 

14  7:45 

2.100 

33728,19 

141.99 

2346  4.7 

368.6 

69.59 

15 19.2 

66  7.8 

IIX 

14 

L 

233.87 

2.205 

4   556.81 

U2.51 

244827.8 

264.9 

69.76 

1513.7 

6547.6 

14 

U 

15  0.33 

2.203 

43425.94 

142.39 

+263064.2 

+159.5 

69.77 

15   8.5 

6528.6 

II.X 

15 

L 

326.69 

2.189 

5   250.48 

141.58 

25  52 18.4 

+  54.8 

69.60 

16  3.8 

6511.2 

15 

U 

1552.83 

2.105 

531    1.17 

140.10 

256258.3 

-  47.6 

69.26 

1459.6 

5455.8 

II.X 

16 

L 

4 18.61 

2.130 

55850.40 

138.02 

263332.4 

145.9 

68.76 

1466.0 

6442.5 

16 

U 

16  43.92; 

2.088 

62611.76 

135.47 

+246456.5 

-239.1 

68.11 

14  53.0 

6431.6 

Ulsi 

17 

L 

5   8.70 

2.040 

653  0.52 

132.61 

23  58 19.2 

326.1 

67.39 

1460.8 

6423.4 

17 

U 

17  32.88 

1.990 

71913.84 

129.59 

224457.3 

406.5 

66.60 

1449.3 

6417.8 

U.  ^^ 

18 

L 

556.46 

1.940 

7  44  60.81 

126.58 

211611.9 

480.0 

66.80 

1448.5 

6416.0 

18 

U 

18 19.45 

1.892 

8  952,33 

123.71 

+193325.2 

-5^.7 

65.02 

1448.5 

5416.1 

II    ^^ 

19 

L 

641.90 

1.849 

834  20.90 

121.11 

17  37  58.2 

606.7 

64.30 

1449.3 

5417.9 

19 

U 

19  3.86 

1.812 

85820.32 

118.87 

1531   9.9 

66P.2 

63.67 

1460.8 

6423.5 

U.  ^ 

20 

T. 

7  25.41 

1.782 

9  21 65.47 

117.07 

131416.8 

707.5 

63.15 

1453.0 

6431.6 

20 

U 

1946.66 

1.761 

9  45 12.09 

116.79 

+104833.2 

-748.7 

62.76 

1455.9 

6442.3 

IL  ^ 

21 

L 

8  7.70 

1.748 

10  816.59 

115.06 

81513.1 

783.6 

62.53 

14  59.5 

6456.3 

21 

U 

2028.66 

1.746 

10  31 16.88 

114.93 

53531.7 

812.2 

62.46 

15  3.6 

5610.3 

n.  ^ 

22 

L 

849.66 

1.765 

105417.37 

115.48 

26047.1 

834.0 

62.66 

16  8.2 

6627.1 

22 

U 

21 10.82 

1.774 

1117  28.74 

116.58 

+  0   223.3 

-848.6 

62.85 

1513.2 

5545.5 

II.   J^ 

Oct.  9,  U  Defective  lUuminaUon  of  N.  0".67. 


Oct.  16,  U  Defeotive  IQuminaticn  of  N.XT.^ 
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FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


l>iite. 

1 

3 

Mean 
lime. 

Var. 

of 
Long. 

RlJtht 

of 
Center. 

Var. 

Hoar 

of 
Long. 

Oeooentrlc 

Dedinatlon 

of 

Center. 

Var. 

Of 

Long. 

8.T. 

of 

Semid. 

PaM- 
i^lfe- 

Oeooen- 

trio 
Somidi- 
ameter. 

Equa- 
torial 
Hori- 
sontal 
Parallax. 

Bri^t 
Llmbt. 

h   m 

m 

h  m     8 

■ 

•    /     // 

ft 

■ 

t      It 

/      tt 

Oct.  23 

L 

9  32.28 

1.801 

114057.99 

118.41 

-248  8.4 

-855.2 

63.32 

15 18.6 

56  6.0 

23 

U 

21 64.17 

1.846 

12   453.33 

120.93 

539  5.7 

852.7 

63.98 

15  24.0 

6625.2 

II.    s. 

24 

L 

1016.63 

1.899 

122922.94 

124.13 

82834.0 

840.2 

64.82 

1529.6 

5645.9 

24 

U 

2239.80 

1.903 

125434.88 

127.98 

111423.6 

816.1 

65.83 

1535.2 

67   6.5 

II.    s. 

25 

L 

11   3.79 

2.037 

132036.70 

132.42 

-1354   9.3 

-779.2 

66.99 

1540.8 

57  26.8 

25 

U 

2328.72 

2.U9 

134734.95 

137.36 

1625  9.9 

728.4 

68.26 

1546.1 

5746.2 

26 

L 

1164.67 

2.207 

14 15  34.63 

142.62 

184429.7 

662.4 

69.60 

1551.0 

68  4.4 

27 

U 

021.69 

2.296 

14  44  38.24 

147.97 

2049   3.0 

580.6 

70.96 

1555.6 

6821.1 

27 

L 

1249.75 

2.381 

151445.14 

153.11 

-223540.5 

-483.1 

72.24 

1559.6 

5836.0 

28 

U 

1 18.79 

2.457 

154550.65 

157.68 

24   119.7 

371.1 

73.37 

16  3.1 

5848.9 

I.      N. 

28 

L 

13  48.66 

2.517 

16 17  45.71 

161.31 

26   317.4 

246.6 

74.28 

16  6.0 

5859.6 

29 

U 

2 19.13 

2.566 

165017.00 

163.67 

253922.9 

-113.1 

74.88 

16  8.4 

59  8.2 

I.      N. 

29 

L 

14  49.92 

2.671 

17  23   7.89 

164.66 

-264812.6 

+  26.2 

75.12 

16 10.1 

59 14.6 

30 

U 

320.73 

2.660 

1756  0.12 

163.90 

252917.0 

168.7 

75.00 

1611.3 

5918.9 

I.      N. 

30 

L 

1661.27 

2.626 

182835.74 

161.83 

2443   2;6 

297.6 

74.54 

1611.9 

5921.2 

31 

U 

4  21.28 

2.472 

19  039.18 

158.59 

233050.3 

422.8 

73.79 

16 12.1 

5921.7 

I.          S. 

31 

L 

1660.56 

2.405 

19  31  58.62 

154.55 

-215443.3 

+636.2 

72.83 

1611.8 

5920.6 

Nov.  1 

U 

6 18.97 

2.331 

20  226.67 

150.09 

19  57 15.3 

636.9 

71.74 

1611.0 

5917.8 

I.          S. 

1 

L 

1746.48 

2.256 

2032  0.46 

145.56 

17  41 18.5 

721.0 

70.61 

16  9.9 

69 13.8 

2 

U 

6 13.11 

2.184 

21   040.92 

141.25 

15  951.7 

791.0 

69.52 

16  8.5 

69   8.6 

I.        s. 

2 

L 

1838.92 

2.119 

212832.11 

137.38 

-122553.7 

+846.3 

68.52 

16  6.8 

59  2.4 

3 

U 

7   4.02 

2.065 

21 55  40.27 

134.10 

9  32 18.0 

887.3 

67.65 

16  4.8 

5855.1 

I.        s. 

3 

L 

19  28.53 

2.022 

222213.12 

131.50 

63151.1 

914.9 

66.95 

16  2.6 

6846.8 

4 

U 

7  52.59 

1.991 

22  48 19.12 

129.63 

32711.4 

929.5 

66.43 

16  0.1 

5837.6 

I.        s. 

4 

Ti 

20 16.36 

1.972 

2314   7.13 

128.50 

-  020M.1 

+931.8 

66.10 

15  57.3 

5827.4 

5 

U 

8  39.97 

1.966 

23  39  45.93 

128.09 

+  24443.2 

921.9 

65.96 

1554.3 

5816.3 

I.        s. 

5 

I. 

21   3.57 

1.970 

0   523.95 

128.86 

547   9.2 

900.6 

66.00 

1551.0 

58  4.3 

6 

V 

927.28 

1.985 

031   8.97 

129.25 

844   7.4 

867.4 

66.20 

1547.4 

57  51.3 

I.        s. 

6 

L 

2151.22 

2.008 

067   7.89 

130.66 

+113320.7 

+823.0 

66.54 

1543.6 

5737.3 

7 

U 

10 15.49 

Sr.088 

1 23  26.42 

132.50 

14 12  34.9 

767.5 

67.00 

1539.6 

57  22.5 

I.        s. 

7 

L 

2240.16 

2.074 

150   8.73 

134.59 

16  39  39.9 

701.5 

67.53 

1535.4 

57   7.0 

8 

U 

11   5.26 

2.110 

21717.16 

136.81 

185pi.6 

625.4 

68.09 

1531.0 

5650.8 

I.      N.S. 

8 

L 

2330.80 

2.146 

244  51.97 

138.95 

+204914.4 

+540.2 

68.63 

1526.4 

5634.2 

9 

U 

1156.74 

2.177 

31251.06 

140.83 

2228   7.0 

447.8 

69.10 

1521.8 

5617.3 

II.  N. 

10 

L 

023.02 

2.200 

341   9.95 

142.23 

2347  45.3 

348.2 

69.47 

1517.2 

56  0.4 

10 

U 

12  49.51 

2.218 

4   942.06 

143.00 

2447   6.6 

244.8 

69.68 

1512.7 

5543.8 

II.  N. 

11 

L 

116.08 

2.214 

4  38 19.04 

143.03 

+252533.5 

+139.5 

69.71 

15   8.3 

5527.7 

11 

U 

1342.58 

2.201 

5   651.58 

142.25 

254255.6 

+  34.5 

69.55 

15  4.2 

55 12.5 

II.  N. 

12 

L 

2   8.85 

2.176 

5  35 10.23 

140.72 

253929.3 

-  68.2 

69.19 

15  0.3 

5458.3 

12 

U 

14  34.74 

2.138 

6   3   6.16 

138.49 

251555.5 

166.6 

68.65 

1456.8 

5445.6 

II.  N.S. 

13 

L 

3  0.13 

2.092 

63032.02 

135.73 

+243314.9 

-269.2 

67.98 

1453.8 

5434.5 

13 

U 

15  24.93 

2.040 

657  22.40 

132.62 

233243.7 

344.9 

67.20 

1451.3 

5425.4 

II.     S. 

14 

L 

349.08 

1.986 

7  23  34.08 

129.32 

221547.4 

423.8 

66.37 

1449.4 

5418.4 

14 

U 

16 12.58 

1.931 

749  6.05 

126.02 

204356.1 

494.1 

65.52 

1448.1 

5413.7 

II.     S. 

15 

L 

435.43 

1.879 

81359.32 

122.89 

+185840.0 

-567.4 

64.71 

1447.6 

5411.6 

Not 

.8,UDefM 

Stive  n 

Inmlnatlon  of 

8. 0".2i 

Not. 

12,UI> 

eflBetlve 

mominal 

^ion  of  8.  { 

y'M. 
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FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Dale. 

i 
t 

c 

Waah. 
Mean 
TJme. 

Var. 

Hoiu 

of 
Long. 

Right 

Aaoenaion 

of 

Center. 

Var. 

Honr 

of 
Long. 

Oeocentrio 

Dedination 

of 

Center. 

Var. 

Honr 
of 

8.T. 

of 
Semid. 

Pav- 
ing Me- 
ridian. 

Geocen- 
tric 
Smnidl. 
ameter. 

Equa- 
torial 
Horl- 
sontal 
Parallax. 

Brifi^t 
Limbs. 

h   m 

m 

h  m     8 

8 

•    t     1$ 

tt 

8 

/     11 

/       n 

Dec.  9 

L 

0  0.53 

2.187 

51257.63 

141.44 

+254046.5 

•¥    6.1 

69.23 

15  0.5 

5459.0 

9 

U 

12  26.65 

2.164 

541    7.32 

140.04 

253149.8 

-05.0 

68.88 

1457.4 

5447.7 

N.S. 

10 

L 

052.42 

2.120 

6   855.74 

137.93 

25  3   3.0 

101.0 

68.35 

14  54.5 

5437.2 

10 

U 

13 17.70 

2.084 

6  3615.11 

135  .'i)3 

241525.6 

288.2 

67.67 

14  52.0 

5427.9 

N.&. 

11 

L 

1 42.40 

2.032 

7   259.47 

132.12 

+23 10 14.3 

-367.5 

66.89 

1449.8 

5419.9 

11 

U 

14   6.46 

l.»77 

7  29   5.08 

128.79 

214857.1 

444.1 

66.05 

14  48.0 

5413.3 

S. 

12 

L 

229.84 

1.921 

7  5430.40 

125.43 

2013  8.1 

512.8 

65.19 

14  46.7 

54   8.3 

12 

U 

14  52.57 

1.867 

8 19 16.00 

122.20 

1824  23.4 

573.4 

64.35 

1445.8 

54   5.2 

a 

13 

L 

314.68 

1.818 

84324.25 

119.23 

+162416.7 

-626.4 

63.58 

14  45.5 

54   4.1 

13 

U 

15  36.23 

1.775 

9   659.08 

116.64 

143418.0 

672.2 

62.90 

14  45.8 

54   5.1 

s. 

14 

L 

357.31 

1.740 

9  30  5.59 

114.53 

115551.3 

711.1 

62.34 

14  46.7 

54   8.4 

14 

U 

16 18.02 

1.713 

95249.81 

112.94 

93015.7 

743.7 

61.93 

14  48.3 

5414.2 

s. 

15 

L 

4  38.47 

1.697 

10 15 18.58 

111.95 

+  65845.5 

-770.3 

61.67 

1450.5 

5422.5 

15 

U 

1658.79 

1.691 

10  37  39.28 

111.60 

42231.3 

701.1 

61.59 

14  53.5 

5433.4 

s. 

16 

L 

5 19.10 

1.697 

105959.82 

111.04 

+  14242.1 

806.1 

61.70 

1457.2 

5447.0 

16 

U 

17  39.55 

1.714 

112228.57 

112.98 

-  05931.8 

815.2 

62.00 

15   1.6 

55   3.2 

s. 

17 

Ti 

6  0.29 

1.744 

11 45 14.30 

114.77 

-  34256.7 

-817.8 

62.51 

15   6.8 

5522.1 

17 

U 

1821.46 

1.786 

12   826.14 

117.34 

62612.1 

813.4 

63.22 

15 12.6 

5543.3 

s. 

18 

L 

643.21 

1.842 

123213.53 

120.09 

9  747.3 

800.0 

64.13 

15 19.0 

56  6.9 

18 

U 

19  5.72 

1.911 

125646.04 

124.85 

114557.8 

770.1 

65.24 

1526.0 

56  32.6 

wS. 

19 

L 

7  29.14 

1.993 

132213.13 

129.79 

-141841.2 

-746.2 

66.53 

1533.4 

5659.9 

19 

U 

1953.61 

2.087 

134843.72 

135.42 

164335.5 

700.6 

67.98 

1541.2 

57  28.5 

s. 

20 

h 

8 19.27 

2.190 

14  16  25.53 

141.63 

185756.6 

640.3 

69.54 

15  49.2 

57  57.9 

20 

V 

2046.20 

2.299 

144524.12 

148.18 

205838.1 

563.7 

71.16 

1557.3 

5827.5 

s. 

21 

L 

914.44 

2.408 

151541.81 

154.74 

-224217.1 

-460.8 

72.75 

16   5.2 

5856.5 

21 

U 

21 43.97 

2.511 

154716.37 

160.91 

24  521.8 

358.1 

74.21 

1612.7 

5924.1 

s. 

22 

L 

10 14.64 

2.598 

1620  0.03 

166.18 

25  426.7 

230.1 

75.44 

16 19.7 

59  49.7 

22 

U 

2246.23 

2.663 

16  53  39.08 

170.06 

253631.8 

-  88.8 

76.33 

1625.9 

6012.4 

N. 

23 

L 

11 18.43 

2.608 

17  27  54.34 

172.17 

-253924.2 

•1-  61.1 

76.80 

1631.1 

6031.5 

23 

U 

2350.85 

2.700 

18   223.12 

172.2C 

251157.3 

213.3 

76.82 

1635.1 

6046.3 

24 

L 

1223.10 

2.670 

183641.80 

170.51 

24 14  22.0 

361.3 

76.41 

1637.9 

6056.4 

25 

U 

054.82 

2.613 

191028.88 

167.00 

2248  6.9 

499.0 

75.62 

16  39.3 

61   1.5 

25 

L 

1325.74 

2.537 

194327.34 

162.50 

-205548.4 

•1-621.3 

74.55 

1639.3 

61   1.5 

26 

U 

155.67 

2.449 

20 15  26.02 

157.22 

184051.3 

725.0 

73.30 

1638.0 

6056.7 

S. 

26 

L 

14  24.51 

2.358 

204619.67 

151.73 

16   7   9.6 

808.5 

71.99 

16  35.4 

6047.2 

27 

U 

252.28 

2.270 

2116   8.35 

146.44 

131846.1 

872.0 

70.70 

1631.7 

6033.7 

S. 

27 

L 

15 19.03 

2.190 

214456.14 

141.63 

-101938.3 

•1-916. 1 

69.52 

1627.1 

6016.7 

28 

U 

344.88 

2.121 

22 12  49.97 

137.47 

71328.6 

042.5 

68.49 

1621.7 

5956.9 

a 

28 

L 

16   9.98 

2.065 

22  3958.51 

134.06 

4   340.0 

053.0 

67.64 

16 15.7 

5934.9 

29 

U 

4  34.49 

2.022 

23   6  31.28 

131.51 

-  05313.9 

040.1 

66.99 

16   9.3 

5911.4 

s. 

29 

L 

16  58.57 

1.993 

233238.12 

129.76 

+  215   8.3 

+032.6 

66.54 

16   2.7 

5847.1 

30 

U 

522.38 

1.977 

235828.63 

128.79 

519   3.5 

004.8 

66.30 

1556.0 

5822.5 

s. 

30 

L 

1746.06 

1.973 

02411.91 

128.55 

81622.6 

866.7 

66.24 

1549.3 

57  58.1 

31 

U 

6   9.76 

1.980 

04956.28 

128.05 

11   5  8.3 

810.3 

66.34 

1542.8 

57  34.3 

s. 

31  LI 

1833.61 

1.996 

11549.05 

120.92 

+134331.9 

+763.1 

66.59 

15  36.5 

5711.3 

Dao, 

.9,UDefBa 

iivell] 

lamination  of  J 

?.  0".51. 

Dec 

10,UDt 

inactive 

muminat 

kmof  i^.( 

y.oo. 
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Date. 


Wa3h. 
Mean 
Time. 


Apr. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
14 
15 

le 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
Blay  1 

2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 
13 
14 
15 
^   16 

17 
-   18 


h  m 
23  22 

23  25 
23  28 
23  31 
23  34 

23  37 
23  40 
23  43 
23  46 
23  50 


Apparent 

R$ht 
Adoension. 


Apparent 
Declination 


h  m  8 

0  4  51.2^ 

0  11  33.31 
0  18  19.84 
0  25  11.04 
0  32  7.06 

0  39  8.02 
0  46  14.11 

0  53  25.44 

1  0  42.09 
1  8  4.10 


tt 


115  31.49+  65410.4 


-  14414.2 
056  8.0 

-  0  7   3.6 
+  04256.9 

13350.5 


-f  22533.8  6.6 


Hor. 
Par. 


6.7 
6.7 
6.7 
6.6 
6.6 


318  3.6 
4 11 15.4 
5  5  4.2 
55924.7 


23  53 

23  57  1  23  4.17 
0  1  1  30  41.97 
0  4  138  24.67 
0    8  1  46  11.98 

0  12  1  54  3.36 
0  16  2  1  58.30 
0  20  2  9  56.10 
0  24  2  17  55.94 
0  28  2  25  56.88 

0  32  2  33  57.88 
0  36  2  41  67.84 
0  40|  2  49  55.53 

2  57  49.77 
Z   5  39.31 

3  13  22.90 
3  20  59.34 
3  28  27.48 
3  35  46.24 
3  42  54.58 

3  49  51.52 

3  56  36.21 

4  3  7.80 
4  9  25.55 
4  15  28.72 

4  21 16.68 
4  26  48.80 
4  32    4.49 


044 
0  48 

0  52 
0  56 

0  59 

1  2 
1    6 

1  9 
111 
114 
116 
118 

120 
122 
123 
124 
125 

125 
126 
125 
125 
124 

123 
121 


7  49 14.0 

8  44  27.2 
93941.3 

103446.3 

+112930.8 
122343.9 
13 17 12.9 

14  945.2  6.812.6 

15  1   7.9 

+1551   8.4 


6.9 

7.0 
163934.31  7.1 


172614.1 
181057.1 
185333.8 

+193356.5 
201158.6 
2047  35.2 
212042.8 
215119.6 

+221924.8 
224458.9 
23  8  3.4 
232840.2 
234652.6 

+24  243.8 
24 16 17.6 
2427  37.9 


6.6 
6.6 
6.6 
6.6 

6.6 
6.6 
6.6 
6.6 
6.7 

6.7 
6.7 
6.8 


7.2 
7.3 
7.4 

7.5 
7.7 
7.8 
8.0 
8.1 

8.31 


2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.6 
2.6 


2.6 

2.7 
2.7 
2.7 

2.8 
2.8 

2.9 
2.9 
3.0 
B.O 
3.1 

3.1 


4  37    3.23    243649.2 
4  4144.44    244355.4 


+24  49    1.1 
245210.4 


8.5  3.2 


8.7 
8.91 
9.1 

9.3 
9.5 
9.8 
10.0 
10.3 


245327.511.1 


245256.7 


24  5041.911.7  4.4 


5    5  44.011+244115.9 


10.5 
10.8 


4  46  7.65 
4  50  12.38 
4  53  58.17 

4  57  24.58 

5  0  31.25 

5    3  17.811+24  46  47.0ll2.0i  4.5 


11.4 


3.3 
3.4 
3.5 

3.5 
3.6 
3.7 
3.8 
3.9 

4.0 
4.1 
4.2 
4.3 


CQ 


12.2-  4.6 


8 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.18 
0.18 
0.18 

0.18 
0.19 
0.19 
0.19 
0.20 

0.20 
0.21 
0.21 
0.21 
0.22 

0.22 
0.23 
0.24 
0.25 
0.26 

0.26 
0.27 
0.27 
0.28 
0.28 

0.29 
0.30 
0.31 
0.32 
0.32 

0.33 
0.34 


Date. 


Wash. 
Mean 
Time. 


^yl8 
19 
20 
21 
22 

23 
24 
25 
26 

27 

28 
29 
30 
31 
June  1 

2 
3 
4 
5 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

July  1 
2 


h  m 
121 
1191 
117 
115 
112 


9 
5 


1 
1 
1  1 
0  57 
0  52 

0  48 
0  43 
0  37 
0  32 
0  26 


0 
0 


8 


23  43| 
23  37 
23  32 
23  26 

23  21 
23  15 
2310 
23  6 
23 

22  57 
22  53 
22  49 
22  46 
22  43 


Apparent 

RJ^t 
Ascension. 


h    m     8 
5    5  44.01 
5    7  49.58 
5    9  34.37 
5  10  58.33 

512  1.48 

5  12  43.99 
5  13   6.13 

513  8.41 
5  12  51.401 
5  12  15.91 

5  11  22.96 
5  10  13.74 
5    8  49.70 


0  20  5    3  25.62+2056  7.6 


0  14  5    1  20.14 


4  59    9.53 
4  56  56.07 


23  49  4  52  29.88 


4  50  21.67 
4  48  19.59 
4  46  25.64 
4  44  41.68 

4  43  9.41 
4  41  50.30 
4  40  45.63 
4  39  56.52 
4  39  23.90 

4  39  8.52 
4  39  10.97 
4  39  31.68 
4  40  11.00 
4  41    9:i6 


Apparent 
Declination. 


It 


+244115.912.2 


24  34 12.7 


Hor. 
Par. 


n 


12.5 


242541.012.8 


24 15  44.7 
24   427.4 

+235153.7 
2338  7.8 
23  23 14.3 
23  718.4 
225025.9 

+223248.1 
221416.9 


21 55 15.0 15.4  5.9 
213546.515:6  5.9 


5    712.44 

5    5  28.75    21 16  0.6115.7 


203618.215.9 
201643.8 
1957  36.2 


23  56  4  54  42.10    1939   7.016.0 


+192128.015.9  6.0 


19  450.1 
18  49  24.0 
18  35 19.2 
182244.^ 

+181146.5 
18  231.5 
17  55  3.7 
174926.1 


17  4540.314.3 


+17  4346.7 


17  4344.0113.8 
13.5 


13.1 
13.4 

13.7 
14.0 
14.3 
14.5 


14.8  5.6 
15.0  5.7 


15.2 


15.9 
15.8 
15.7 


15.3 
15.1 
14.8 
14.6 


14.1 


22  40  4  42  26.28 


22  38 
22  36 
22  34 
(22  33 

22  32 
22  31 
•22  31 
22  31 
22  31 

22  31 
22  32 


4  44  2.46 
4  45  57.70 
4  48  12.01 
4  50  45.34 

4  53  37.64 

4  56  48.86 

5  018:95 
5  4  7.85 
5    815.52 

5  12  41.89 


17  4530.4 
1749  2.4I13.2 
175416.312.9 

+18   1  7.012.6 

18  929.412.3 
181917.212.0 
183024.011.8 
18^43.0 

+1856  6.6 
191027.4 
192537.2 

19  41 27.8 16.41 
1957  50.510.1 

+201436.5 


5  17  26.961+203136.2 


5.8 
5.7 
5.6 
5.5 
5.4 

5.3 
5.2 
5.1 
5.0 
4.9 

4.8 
4.7 
4.6 
4.6 
11.5|4.4 

11.2 
10.9 
10.7 


It 

4.6 
4.8 
4.9 
5.0 
6.1 

5.2 
5.3 
5.4 
5.5 


5.8 


6.0 
15.816.0 


6.0 


16.0  6.1 
16.0  6.1 


6.1 


6.0 
6.0 
5.9 


15.56.9 


4.3 
4.1 
4.0 
4.0 
3.9 

3.8 


23 

o  * 

« 

OQ 


9.9 
9.7I  3.7 


8 

0.34 
0.35 
0.35 
0.36 
0.37 

0.38 
0.39 
0.39 
0.40 
0.41 

0.41 
0.42 
0.42 
0.42 
0.43 

0.43 
0.43 
0.43 
0.43 
0.43 

0.43 
0.42 
0.42 
0.42 
0.41 

0.41 
0.40 
0.40 
0.39 
0.39 

0.38 
0.37 
0.36 
0.35 
0.34 

0.34 
0.33 
0.32 
0.31 
0.31 

0.30 
0.29 
0.29 
0.28 
0.28 

0.27 
0.27 
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12 

22  64 

1221 10.43 

14033.7 

11.3 

4.3 

0.29 

27 

23  58 

162724.66 

224662.8 

6.1 

2.3 

0.17 

13 

22  50 

122125.29 

12458.6 

10.9 

4,1 

0.28 

29 

0   1 

1634   6.29 

23   660.9 

6.1 

2.3 

0.17 

14 

22  47 

122217.77 

115  4.8 

10.6 

4,0 

0.27 

30 

0   4 

164047.60 

232538.9 

6.1 

2.3 

0.17 

15 

22  45 

122346.53 

-  11047.6 

10.3 

3.9 

0.26 

Dec.   1 

0    7 

164731.64 

-234315,1 

6.1 

2,3 

0.17 

16 

22  43 

122549.60 

111^.3 

9.9 

3.8 

0.25 

2 

0  10 

165417.10 

235938,1 

6,1 

3.3 

0.17 

17 

22  41 

122824.58 

11810.6 

9.6 

3.7 

0.25 

3 

0  12 

17    1   4.20 

2414  46.6 

6.1 

2.3 

0,17 

18 

22  46 

123128.80 

12912.3 

9.4 

3.6 

0.24 

4 

015 

17   7  52.81 

24  2839.2 

6.2 

2.3 

0.17 

19 

22  40 

123469.42 

14436.6 

9.1 

3,5 

p.23 

6 

0  18 

17 14  42.  SI 

24  4114.6 

6.2 

2.3 

0,17 

20 

22  40 

123863.69 

-  2   358.4 

8.8 

3.4 

0.22 

e 

0  21 

17  2134.19 

-24  6231.3 

6.2 

2.4 

0.17 

21 

22  40 

1243   8.57 

22652.2 

8.6 

3.3 

0.22 

7 

024 

17  2826.78 

25   227.6 

6.2 

2.4 

0.17 

22 

22  41 

124741.71 

25252.6 

8.4 

3.2 

0.21 

8 

027 

17  3520.45 

2511    2.8 

6,3 

2.4 

0.17 

23 

22  42 

1252  30.57 

32135.1 

8.2 

3.1 

0.21 

9 

030 

17  42 15.08 

251814.8 

6.3 

2,4 

0.18 

24 

22  43 

1257  32,96 

3  62  36.8 

8.0 

3-0 

n.20 

10 

033 

174910.47 

2524   2.9 

8.3 

2# 

0.18 

26 

22  44 

13   246.87 

-  42636.3 

7.8 

3,0 

0.20 

11 

036 

17  66   6.46 

-252825.6 

6.4 

2.4 

0.18 

26 

22  46 

13   810.65 

6   013.9 

7,7 

2.9 

0.19 

12 

0  39 

IS   3   2.80 

25  3121.8 

6.4 

2.4 

0.18 

27 

22  47 

131342.49 

63611.9 

7.5 

2,9 

0.19 

13 

0  42 

18   959.27 

263260.2 

«.5 

2,5 

0.18 

28 

22  49 

131921.41 

61314.0 

7,4 

2.8 

0,10 

14 

0  45 

181655.58 

25  32  49.9 

6.5 

2.5 

0.18 

29 

22  51 

1326   6.13 

661   5.7 

7.2 

2.8 

0.19 

15 

0  48 

182351.40 

25  3120.0 

8.6 

2-6 

0.18 

30 

22  53 

133056.76 

-  7  2934.5 

7,1 

2.7 

0.18 

16 

0  51 

183046.3S 

-252819.4 

6.6 

2.6 

0.19 

31 

22  64 

133649.47 

8  828.7 

7.0 

2.7 

0.18 

17 

064 

183740.13 

252347.8 

6,7 

2,6 

0.19 

.  1 

22  56 

134246.66 

84738.6 

6.9 

2.6 

0.18 

18 

0  67 

184432.17 

2517  44,6 

6.8 

2.6 

0.19 

2 

22  59 

134846.77 

92665.1 

6.8 

2.6 

0.18 

19 

0  69 

186122.02 

2510   9.7 

6-8 

2.6 

0.19 

3 

23   1 

135449,36 

10   610.6 

6.8 

2.6 

0.17 

20 

1    2 

1868  9.10 

25   1  3.0 

6.9 

2,6 

0.19 

4 

23    3 

14  054.12 

-104617,8 

6.7 

2.5 

0.17 

21 

1    5 

19   462.74 

-246024.9 

7.0 

2,7 

0.20 

ft 

23    5 

14  7  0.74 

112411.1 

6.6 

2.5 

0,17 

22 

1    8 

191132.25 

213818,1 

7.1 

2.7 

0.20 

6 

23    7 

1413   9,06 

12   245.1 

6.5 

2.5 

0.17 

23 

1  10 

1918   6.76 

24  2438.1 

7.2 

2.7 

0.20 

7 

23    9 

141818.89 

124054.9 

6.5 

2.5 

0.17 

24 

113 

192435,39 

24   9  32.3 

7,3 

2.8 

0.20 

8 

2312 

142530.13 

131836.4 

6.4 

2.4 

0.17 

26 

115 

193057.04 

2353   1.3 

7,4 

2,8 

0.21 

9 

23  14 

143142.69 

-136646,9 

6.4 

2.4 

0.17 

26 

lis 

193710.65 

-2336  8.3 

7,6 

2,9 

0.21 

10 

23  16 

1437  56.64 

143220.0 

6.3 

2.4 

0.17 

27 

120 

194314.66 

231657.2 

7.7 

2,9 

0,21 

11 

2318 

144411.65 

16   815.5 

6.3 

2.4 

0.16 

28 

122 

1949  7.66 

225633.1 

7.9 

3.0 

0,22 

12 

23  21 

146028.01 

164329,9 

6,3 

2.4 

0,10 

29 

123 

195447.84 

2234   2.1 

8.0 

3.0 

0.22 

13 

23  23 

145646.64 

16  18   0.7 

6,2 

2.4 

0.16 

30 

125 

20   013,47 

221131.7 

8.2 

3.1 

0.22 

14 

23  25 

15   3   4.55 

-165145.4 

6.2 

2.4 

0.16 

31 

126 

20   5  22.35 

-214810.6 

8.4 

3.2 

0.23 

15 

23  28 

15   B 24.78 

-17  24  42.1 

6.2 

2.3 

0.16 

32 

127 

201012.08 

-2124   9.6 

8.6 

3.3 

0.23 

VENTJ8,  1916. 
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FOR  TRANSIT  AT  WASHINGTON. 


I>ate. 

Wash. 
Mean 
Time. 

U  m 

Apparait 
Asoenston. 

1 

Appanut 
Decimation. 

Hot. 
Par. 

n 

• 

00 
8 

Date. 

Wash. 
Mean 
Time. 

Apparent 

Right 
Ascension. 

At>pafeDt 
Declination. 

Hor. 
Par. 

n 

• 

1 

1 

h  m      8 

o        t         tt 

h  m 

h  m      8 

•     t      tt 

8 

Apr.   1 

2  53 

3  32    9.63 

+2128  3.3 

9.9 

9.6 

0.69 

May  16 

3    3 

6  39  18.22 

+264157.0 

16.4 

15.9 

1.19 

2 

2  53 

3  36  39.84 

214710.4 

10.0 

9.7 

0.70 

17 

3    2 

6  42  27.99 

2637   4.5 

16.7 

16.2 

1.21 

3 

254 

3  41 10.22 

22   547.0 

lO.l 

9.8 

0.71 

18 

3    1 

6  45  32.84 

26  31 48.8 

16.9 

16.4 

1.22 

4 

254 

3  45  40.72 

222352.6 

10.2 

9.9 

0.71 

19 

3    0 

6  48  32.61 

26  26 10.8 

17.2 

16.7 

1.24 

5 

2  55 

3  50  11.30 

22  41 26.8 

10.3 

10.0 

0.72 

20 

2  59 

6  51  27.11 

262011.5 

17.4 

16.9 

1.26 

6 

256 

3  54  41.90 

+22  58  29.3 

10.3 

10.0 

0.73 

21 

2  58 

6  54  16.16 

+261351.6 

17.7 

17.2 

1.28 

7 

256 

3  59  12.46 

23 14  59.5 

10.4 

10.1 

0.74 

22 

2  57 

6  66  59.57 

26   711.8 

18.0 

17.4 

1.30 

8 

2  57 

4    3  42.92 

233057.1 

10.5 

10.2 

0.75 

23 

2  55 

6  59  37.14 

26  013.0 

18.2 

17.7 

1.32 

9 

2  57 

4    813.23 

234621.8 

10.6 

10,3 

0.75 

24 

2  54 

7    2    8.68 

255256.0 

18.5 

18.0 

1.33 

10 

2  58 

4  12  43.30 

24   113.3 

10.7 

10.4 

0.76 

25 

2  52 

7    4  33.96 

254521.8 

18.8 

18.2 

1.35 

11 

2  58 

4  17  13.08 

+241531.2 

10.8 

10.5 

0.77 

26 

2  51 

7    6  52.78 

+2537  31.1 

19.1 

18.5 

1.37 

12 

2  59 

4  21  42.50 

24  29 15.2 

10.9 

10.6 

0.78 

27 

2  49 

7    9   4.94 

252924.9 

19.4 

18.8 

1.39 

13 

2  59 

4  26  11.48 

24  42  25.2 

11.1 

10.7 

0.79 

28 

2  47 

7  11 10.21 

2521   4.1 

19.7 

19.2 

1.42 

14 

3    0 

4  30  39.94 

2455  0.9 

11.2 

10.8 

0.80 

29 

2  45 

7  13  ,  8.35 

251229.5 

20.0 

19.5 

1.44 

15 

3    0 

4  35    7.80 

25  7   2.1 

11.3 

10.9 

0.81 

30 

2  43 

7  14  59.12 

25  342.0 

20.4 

19.8 

1.46 

16 

3    1 

4  39  34.98 

+251828.8 

9 

11.4 

11.1 

0.82 

31 

2  41 

7  16  42.28 

+245442.5 

20.7 

20.1 

1.48 

17 

3    1 

4  44    1.39 

2")  20  20.7 

11.5 

11.2 

0.83 

June  1 

2  39 

7  18  17.58 

244531.9 

21.0 

20.4 

1.50 

18 

3    2 

4  48  26.96 

253937.8 

11.6 

11.3 

0.84 

2 

2  36 

7  19  44.77 

243611.0 

21.4 

20.7 

1.53 

19 

3    2 

4  52  51.59 

254920.0 

11.7 

11.4 

0.84 

3 

2  33 

7  21    3.62 

242640.7 

21.7 

21.1 

1.55 

20 

3    3 

4  57  15.20 

255827.3 

11.9 

11.5 

0.85 

4 

2  31 

7  22  13.89 

2417   1.9 

22.1 

21.4 

1.58 

21 

3    3 

5    137.69 

+26  659.8 

12.0 

11.6 

0.86 

5 

2  28 

7  23  16.34 

+24   715.3 

22.4 

21.8 

1.60 

22 

3    4 

5    5  58.96 

261457.4 

12.1 

11.8 

0.87 

6 

2  25 

7  24   7.72 

2357  21.6 

22.8 

22.1 

1.62 

23 

3    4 

51018.93 

262220.1 

12.2 

11.9 

0.88 

7 

2  21 

7  24  50.79 

2347  21.6 

23.2 

22.6 

1.65 

24 

3    5 

5  14  37.49 

2629  8.0 

12.4 

12.0 

0.89 

8 

2  18 

7  25  24.34 

23  37 16.1 

23.5 

22.9 

1.67 

25 

3    5 

5  18  54.54 

26  3521.3 

12.5 

12.2 

0.91 

9 

2  14 

7  25  48.16 

2327  5.7 

23.9 

23.2 

1.69 

26 

3    5 

5  23   9.96 

+2641   0.1 

12.7 

12.3 

0.92 

10 

2  11 

7  26    2.06 

+231660.9 

24.3 

23.6 

1.72 

27 

3    5 

5  27  23.66 

2646  4.6 

12.8 

12.4 

0.93 

11 

2    7 

7  26    6.89 

23  632.3 

24.7 

24.0 

1.74 

28 

3    6 

5  31  35.53 

265035.1 

13.0 

12.6 

0.94 

12 

2    3 

7  25  69.49 

22  56 10.5 

25.1 

24.3 

1.77 

29 

3    6 

5  35  45.44 

2654  31.7 

13.1 

12.7 

0.95 

13 

159 

7  25  42.77 

224546.1 

25.4 

24.7 

1.79 

30 

3    6 

5  39  53.26 

26  57  54.7 

13.3 

12.9 

0.96 

14 

154 

7  25  15.65 

22  35 19.3 

25.8 

25.1 

1.82 

May   1 

3    6 

5  43  58.86 

+27  044.5 

13.4 

13.1 

0.98 

15 

150 

7  24  38.10 

+222460.5 

26.2 

26.4 

1.84 

2 

3    6 

5  48   2.11 

27   3   1.3 

13.6 

13.2 

0.99 

16 

145 

7  23  50.15 

221420.1 

26.5 

25.8 

1.86 

3 

3    6 

5  52    2.87 

27   445.5 

13.8 

13.4 

1.00 

17 

140 

7  22  51.89 

22   348.3 

26.9 

26.1 

1.88 

4 

3    6 

5  56    0.99 

27   557.7 

14.0 

13.6 

1.01 

18 

135 

7  21  43.44 

215315.3 

27.3 

26.6 

1.90 

5 

3    6 

5  59  56.35 

27   638.2 

14.1 

13.7 

1.03 

19 

1  30 

7  20  24.99 

214241.4 

27.6 

26.8 

1.93 

6 

3    6 

6    3  48.81 

+27   647.6 

14.3 

13.9 

1.04 

20 

124 

7  18  56.81 

+2132  6.9 

27.9 

27.1 

1.95 

7 

3    6 

6    7  38.20 

27   626.3 

14.5 

14.1 

1.05 

21 

119 

7  17  19.20 

212132.1 

28.2 

27.4 

1.97 

8 

3    6 

6  11  24.35 

27   534.9 

14.7 

14.3 

1.07 

22 

113 

7  15  32.55 

211057.4 

28.5 

27.6 

1.99 

9 

3    6 

6  15    7.13 

27   414.0 

14.9 

14.5 

1.08 

23 

1    7 

7  13  37.33 

21  023.2 

28.8 

28.0 

2.01 

10 

3    6 

6  18  46.38 

27   224.3 

15.1 

14.7 

1.10 

24 

1    1 

7  11  34.06 

204950.1 

29.1 

28.3 

2.02 

11 

3    5 

6  22  21.93 

+27  0  6.3 

15.3 

14.9 

1.11 

25| 

055 

7    9  23.32 

+203918.6 

29.3 

28.5 

2.03 

12 

3    5 

6  25  53.60 

2657  20.7 

15.5 

15.1 

1.13 

26 

0  49 

7    7    6.77 

202849.6 

29.6 

28.7 

2.05 

13 

3    4 

6  29  21.23 

2654  8.2 

15.7 

15.3 

1.14 

27 

0  43 

7    4  42.15 

201823.9 

29.8 

28.9 

2.06 

14 

3    4 

6  32  44.65 

265029.6 

16.0 

15.5 

1.16 

28 

036 

7    2  13.25 

20  8  2.6 

30.0 

29.1 

2.07 

15 

3    3 

6  36    3.71 

26  46  25.6 

16.2 

15.7 

1.17 

29 

030 

6  59  39.91 

195746.8 

30.1 

29.2 

2.07 

16 

3    3 

6  39  18.22 

+264157.0 

16.4 

15.9 

1.19 

30 

023 

6  57    3.03 

+1947  37.8 

30.2 

29.3 

2.08 

17 

3    2 

6  42  27.99 

+2637   4.5 

16.7 

16.2 

1.21 

July  1 

0  17 

6  54  23.54 

+1937  37.2 

30.3 

29.4 

2.08 

VENUS,  1916. 
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FOR  TRANSIT  AT  WAiSHINGTON. 


Wash. 
Mean 
rime. 

h  m 

Apparent 

Right 
Asoenaton. 

Apparent 
DeoUnation. 

Hor. 
Par. 

• 

« 

1 

S.T.ofSem. 
Pass.  Mer. 

^ 

Date. 

1 

SVash. 
Mean 
rime. 

h  m 

Agjajyt 
Ascension. 

Apparmt     ] 
Declination. 

Sot. 
Par. 

::      Semldlam. 

OQ 

h  m    8 

•    f     ff 

// 

8 

h  m    8 

•     f     ft 

8 

Oct.  1 

21    1 

94510.17 

+13  022.7 

10.3 

10.0 

0.68 

Nov.16 

2122 

13   7   5.08 

-  5   635.7 

7.5 

7.3 

0.49 

2 

21    2 

9  49  29.45 

124320.5 

10.2 

9.9 

0.68 

17 

2122 

131135.88 

53321.3 

7.4 

7.2 

0.48 

3 

21    2 

9  53  49.01 

12  25  53.2 

10.1 

9.8  0.67 1 

18 

2123 

1316   7.34 

6  0  3.7 

7.4 

7.2 

0.48 

4 

21    2 

958   8.84 

12   8   1.2 

10.0 

9.7 

0.66 

19 

2124 

132039.50 

62642.0 

7.4 

7.2 

0.48 

5 

21    3 

10  228.90 

114944.8 

9.9 

9.7 

0.66 

20 

2124 

132512.37 

65315.5 

7.3 

7.1 

0.48 

6 

21    3 

10  649.19 

+1131   4.4 

9.9  9.6 

0.65 

21 

2125 

132945.98 

-  71943.4 

7.3 

7.1 

0.48 

7 

21    4 

1011   9.67 

1112  0.4 

9.8 

9.5 

0.65 

22 

2125 

133420.35 

746   5.0 

7.3 

7.1 

0.48 

8 

21    4 

10 15  30.34 

105233.3 

9.7 

9.4 

0.64 

23 

2126 

133855.51 

81219.4 

7.2 

7.0 

0.47 

9 

21    4 

101951.18 

10  32  43.4 

9.6 

9.3 

0.63 

24 

2127 

134331.48 

83825.8 

7.2 

7.0 

0.47 

10 

21    5 

102412.18 

101231.2 

9.5 

9.3 

0.63 

25 

2127 

1348  8.29 

9  4  23.5 

7.1 

6.9 

0.47 

11 

21    5 

10  28  33.32 

+  95157.1 

9.5 

9.2 

0.62 

26 

2128 

135245.95 

-  93011.5 

7.1 

6.9 

0.47 

12 

21    6 

103254.60 

931   1.7 

9.4 

9.1 

0.62 

27 

2129 

13  57  24.50 

95549.1 

7.1 

6.9 

0.47 

13 

21    6 

10  37 16.02 

9   945.5 

9.3 

9.1 

0.61 

28 

2129 

14   2   3.96 

102115.6 

7.1 

6.9 

0.46 

14 

21    6 

104137.56 

848  9.0 

9.2 

9.0 

0.61 

29 

2130 

14   644.35 

10  46  30.3 

7.0 

6.8 

0.46 

15 

21    7 

10  45  59.20 

82612.8 

9.2 

8.9 

0.60 

30 

2131 

14 11 25.69 

11 11 32.3 

7.0 

6.8 

0.46 

16 

21    7 

10  50  20.94 

+  8   357.3 

9.1 

8.8 

0.60 

Dec.    1 

2132 

1416   8.02 

-113620.8 

7.0 

6.8 

0.46 

17 

21    8 

105442.79 

74123.3 

9.0 

8.8 

0.59 

2 

2132 

14  2051.35 

12  055.0 

6.9 

6.7 

0.46 

18 

21    8 

1059  4.74 

71831.3 

9.0 

8.7 

0.59 

3 

2133 

14  2535.71 

12  25 14.2 

6.9 

6.7 

0.46 

19 

21    9 

11   326.79 

65521.9 

8.9 

8.7 

0.58 

4 

2134 

143021.12 

124917.5 

6.9 

6.7 

0.46 

20 

21    9 

11   748.94 

6  31 55.7 

8.9 

8.6 

0.58 

5 

2135 

1435   7.59 

1313  4.2 

6.8 

6.6 

0.45 

21 

21    9 

111211.18 

+  6   813.4 

8.8 

8.5 

0.57 

6 

2136 

14  39  55.16 

-133633.5 

6.8 

6.6 

0.45 

22 

2110 

11 16  33.53 

54415.5 

8.7 

8.5 

0.57 

7 

2137 

144443.85 

135944.7 

6.8 

6.6 

0.45 

23 

2110 

11 20  55.98 

520  2.8 

8.7 

8.4 

0.56 

8 

2137 

144933.67 

1422  36.8 

6.7 

6.5 

0.45 

24 

2111 

112518.54 

45535.8 

8.6 

8.4 

0.56 

9 

2138 

14  54  24.65 

14  45   9.1 

6.7 

6.5 

0.45 

25 

2111 

112941.23 

43055.2 

8.6 

8.3 

0.56 

10 

2139 

14  59 16.79 

15   7  20.8 

6.7 

6.5 

0.45 

26 

2112 

1134   4.04 

+  4  6   1.7 

8.5 

8.2 

0.55 

11 

2140 

15  410.10 

-152911.1 

6.6 

6.5 

0.45 

27 

2112 

113826.99 

34056.0 

8.4 

8.2 

0.55 

12 

2141 

15   9  4.60 

155039.2 

6.6 

6.4 

0.45 

28 

2112 

11 42  50.09 

31538.7 

8.4 

8.1 

0.54 

13 

2142 

1514  0.29 

161144.3 

6.6 

6.4 

0.44 

29 

2113 

114713.35 

2  50 10.5 

8.3 

8.1 

0.54 

14 

2143 

151857.19 

16  32  25.6 

6.6 

6.4 

0.44 

30 

2113 

11 51 36.79 

22432.1 

8.3 

8.0 

0.54 

15 

2144 

152355.30 

165242.4 

6.5 

6.4 

0.44 

31 

2114 

1156  0.43 

+  15844.1 

8.2 

8.00.53 

16 

2145 

152854.61 

-171233.8 

6.5 

6.3 

0.44 

Nov.  1 

2114 

12  024.29 

13247.0 

8.2 

7.90.53 

17 

2146 

153355.12 

17  31 59.1 

6.5 

6.3 

0.44 

2 

2115 

12   448.38 

1   641.7 

8.1 

7.9 

0.53 

18 

2147 

153856.84 

17  5057.4 

6.5 

6.3 

0.44 

3 

2115 

12   912.73 

0  40  28.8 

8.1 

7.8 

0.52 

19 

2149 

154359.76 

18  928.0 

6.4 

6.3 

0.44 

4 

2116 

121337.37 

+  014  9.1 

8.0 

7.8 

0.52 

20 

2150 

1549   3.87 

1827  30.2 

6.4 

6.2 

0.44 

5 

2116 

1218  2.32 

-  01216.8 

8.0 

7.7 

0.52 

21 

2151 

1554   9.16 

-1845   3.2 

6.4 

6.2 

0.44 

6 

2117 

122227.60 

03848.3 

7.9 

7.7 

0.51 

22 

2152 

155915.62 

19   2   6.2 

6.4 

6.2 

0.44 

7 

2117 

12  26  53.25 

1   524.8 

7.9 

7.7 

0.51 

23 

2153 

16   423.23 

191838.6 

6.3 

6.2 

0.44 

8 

2118 

12  31 19.30 

132   5.6 

7.8 

7.6 

0.51 

24 

2154 

16   931.97 

19  34  39.7 

6.3 

6.1 

0.44 

9 

2118 

12  35  45.78 

15849.8 

7.8 

7.6 

0.51 

25 

2156 

161441.81 

1950   8.7 

6.3 

6.1 

0.44 

10 

2119 

12  40 12.70 

-  22536.8 

7.7 

7.5 

0.50 

26 

2157 

161952.74 

-20   5  4.9 

6.3 

6.1 

0.43 

11 

2119 

124440.08 

25225.9 

7.7 

7.5 

0.50 

27 

2158 

1625  4.73 

201927.7 

6.3 

6.1 

0.43 

12 

2120 

1249  7.96 

31916.2 

7.7 

7.4 

0.50 

28 

2159 

16  3017.76 

20  33 16.6 

6.2 

6.1 

0.43 

13 

2120 

125336.38 

346   7.1 

7.6 

7.4 

0.49 

29 

22    1 

163531.80 

20  46  30.9 

6.2 

6.0 

0.43 

14 

2121 

1268  6.35 

41257.8 

7.6 

7.4 

0.49 

30 

22    2 

164046.82 

2059  9.9 

6.2 

6.0 

0.43 

15 

2121 

13  234.91 

-  43947.6 

7.5 

7.3 

0.49 

31 

22    3 

16  46  ^.78 

-21 11 13.0 

6.2 

6.0 

0.43 

16 

2122 

13  7  5.08 

-  5   635.71  7.5 

7.3!0.49l 

32 

22    5 

16  51 19.66 

-21 22  39.8 

6.2 

6.0 

0.43 

7 

9790° 

—1916 

^ 
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FOR  TRANSIT  AT  WASHINGTON. 


D«t«. 

Wash. 
Mean 
Time. 

h  m 

Aacensioii. 

Apparent    1 
DecUnatkm. 

Hor. 
Par. 

II 

• 

§ 
1 

II 

Date. 

Wash. 
Mean 
Time. 

h  m 

Apparent 

Right 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

II 

• 

E 

S 

1 

00^ 

h  m     8 

m      1        II 

8 

b  m     8 

m      1        II 

8 

Apr.  1 

8  18 

8  57  42.66 

+202157.5 

9.5 

5.4 

0.39 

May  17 

6  11 

9  51 49.76 

+144245.5 

6.6 

3.8 

0.26 

2 

814 

8  58  12.88 

2017  36.8 

9.4 

5.4 

0.39 

18 

6    8 

95329.13 

143236.6 

6.6 

3.8 

0.26 

3 

8  11 

8  58  45.57 

2013  6.5 

9.3 

5.3 

0.38 

19 

6    6 

955  9.26 

142221.6 

6.6 

3.8 

0.26 

4 

8    7 

8  59  20.67 

20  826.8 

9.2 

5.3 

0.38 

20 

6    4 

95650.14 

1412  0.4 

6.5 

3.7 

0.26 

5 

8    4 

8  59  58.15 

20  337.8 

9.1 

5.2 

0.38 

21 

6    2 

95831.73 

14  133.0 

6.5 

3.7 

0.26 

6 

8    1 

9   0  37.95 

+195839.6 

9.1 

5.2 

0.37 

22 

5  59 

10  014.05 

+135059.5 

6.4 

3.7 

0.25 

7 

7  58 

9    120.02 

195332.4 

9.0 

5.2 

0.37 

23 

5  57 

10   157.08 

134019.9 

6.4 

3.7 

0.25 

8 

754 

9    2    4.30 

194816.3 

8.9 

5.1 

0.37 

24 

555 

10   340.79 

132934.2 

6.4 

3.6 

0.25 

9 

7  51 

9    2  50.75 

194251.7 

8.8 

5.1 

0.36 

25 

5  53 

10  525.18 

131842.4 

6.3 

3.6 

0.25 

10 

7  48 

9    3  39.31 

19  37 18.2 

8.8 

5.0 

0.36 

26 

550 

10   710.22 

13  7  44.4 

6.3 

3.6 

0.25 

11 

745 

9    4  29.93 

+193136.4 

8.7 

5.0 

0.36 

27 

548 

10   855.92 

+12  56  40.5 

6.2 

3.6 

0.25 

12 

7  42 

9    5  22.55 

192546.1 

8.6 

4.9 

0.35 

28 

546 

101042.26 

12  45  30.6 

6.2 

3.6 

0.25 

13 

7  39 

9    617.13 

191947.7 

8.6 

4.9 

0.35 

29 

544 

10 12  29.21 

12  34 14.8 

6.2 

3.5 

0.24 

14 

736 

9    713.61 

191341.1 

8.5 

4.9 

0.35 

30 

5  42 

10 14 16.77 

12  22  52.9 

6.1 

3.5 

0.24 

15 

7  33 

9    811.95 

19  726.5 

8.4 

4.8 

0.35 

31 

540 

1016  4.93 

121125.3 

6.1 

3.5 

0.24 

16 

730 

9    912.09 

+19   1   3.9 

8.3 

4.8 

0.33 

June  1 

538 

10 17  53.67 

+11 59  52.0 

6.1 

3.5 

0.24 

17 

7  27 

9  10  13.99 

185433.6 

8.3 

4.7 

0.33 

2 

536 

101942.99 

114813.1 

6.0 

3.5 

0.24 

18 

7  24 

9  11 17.60 

184755.5 

8.2 

4.7 

0.33 

3 

533 

10  21 32.86 

113628.3 

6.0 

3.4 

0.24 

19 

7  21 

9  12  22.89 

1841   9.8 

8.1 

4.7 

0.33 

4 

5  31 

102323.27 

1124  37,9 

6.0 

3.4 

0.24 

20 

7  18 

91329.82 

183416.5 

8.1 

4.6 

0.32 

5 

529 

10  25 14.21 

111242.1 

5.9 

3.4 

0.23 

21 

7  16 

9  14  38.33 

+182715.5 

8.0 

4.6 

0.32 

6 

5  27 

1027   5.68 

+11   040.9 

5.9 

3.4 

0.23 

22 

7  13 

9  15  48.38 

1820  7.0 

8.0 

4.6 

0.32 

7 

525 

102857.65 

104834.2 

5.9 

3.4 

0.23 

23 

7  10 

9  16  59.95 

181251.1 

7.9 

4.5 

0.31 

8 

5  23 

103050.12 

10  36  22.3 

5.8 

3.3 

0.23 

24 

7    8 

9  18  13.01 

18  527.7 

7.8 

4.5 

0.31 

9 

5  21 

10  32  43.06 

1024  5.1 

5.8 

3.3 

0.23 

25 

7    5 

9  19  27.52 

175756.9 

7.8 

4.4 

0.31 

10 

5  19 

10  34  36.47 

10 11 42.8 

5.8 

3.3 

0.23 

26 

7    2 

9  20  43.44 

+175018.6 

7.7 

4.4 

0.31 

11 

5  17 

10  36  30.33 

+  95915.5 

5.7 

3.3 

0.23 

27 

6  59 

9  22   0.74 

17  42  33.0 

7.6 

4.4 

0.30 

12 

5  15 

103824.65 

94643.1 

5.7 

3.3 

0.23 

28 

6  57 

9  23  19.41 

173440.1 

7.6 

4.4 

0.30 

13 

5  13 

104019.41 

934  5.8 

5.7 

3.3 

0.22 

29 

654 

9  24  39.40 

17  26  39.9 

7.5 

4.3 

0.30 

14 

5  11 

10  42 14.59 

92123.7 

5.6 

3.2 

0.22 

30 

6  52 

9  26   0.67 

171832.4 

7.5 

4.3 

0.30 

15 

5    9 

104410.20 

9  836.6 

5.6 

3.2 

0.22 

May  1 

6  49 

9  27  23.20 

+171017.7 

7.4 

4.3 

0.30 

16 

5    7 

1046  6.23 

+  85544.9 

5.6 

3.2 

0.22 

2 

6  47 

9  28  46.95 

17   155.9 

7.4 

4.2 

0.29 

17 

5    5 

1048  2.67 

84248.5 

5.6 

3.2 

0.22 

3 

6  44 

9  30  11.89 

165326.8 

7.3 

4.2 

0.29 

18 

5    3 

104959.52 

82947.4 

5.5 

3.2 

0.22 

4 

6  42 

9  31  38.00 

164450.7 

7.3 

4.2 

0.29 

19 

5    1 

105156.75 

81641.7 

5.5 

3.1 

0.22 

6 

6  39 

9  33   5.24 

1636  7.6 

7.2 

4.1 

0.29 

20 

4  59 

105354.40 

8  331.3 

5.5 

3.1 

0.22 

6 

6  37 

9  34  33.59 

+162717.6 

7.2 

4.1 

0.28 

21 

4  57 

105552.44 

+  7  5016.5 

5.5 

3.1 

0.22 

7 

634 

9  36   3.00 

161820.7 

7.1 

4.1 

0.28 

22 

455 

105750.88 

73657.1 

5.4 

3.1 

0.21 

8 

6  32 

9  37  33.46 

16  916.9 

7.0 

4.0 

0.28 

23 

453 

105949.72 

72333.2 

5.4 

3.1 

0.21 

9 

6  29 

9  39   4.93 

16  0  6.4 

7.0 

4.0 

0.28 

24 

4  51 

11   148.95 

710  5.1 

5.4 

3.1 

0.21 

10 

6  27 

9  40  37.38 

155049.0 

7.0 

4.0 

0.28 

25 

4  49 

11   348.57 

65632.7 

5.4 

3.1 

0.21 

11 

624 

9  42  10.79 

+154125.1 

6.9 

4.0 

0.28 

26 

4  47 

11   548.59 

+  64255.8 

5.3 

3.1 

0.21 

12 

6  22 

9  43  45.11 

15  31 54.6 

6.9 

3.9 

0.27 

27 

4  45 

11   748.97 

62914.8 

5.3 

3.0 

0.21 

13 

620 

9  45  20.34 

152217.6 

6.8 

3.9 

0.27 

28 

4  43 

11   949.75 

61529.7 

5.3 

3.0 

0.21 

14 

6  18 

9  46  56.45 

15 12  34.2 

6.8 

3.9 

0.27 

29 

4  41 

111150.89 

6   140.6 

5.3 

3.0 

0.21 

15 

6  15 

9  48  33.40 

15  244.3 

6.7 

3.8 

0.27 

30 

4  39 

111352.42 

547  47.4 

5.2 

3.0 

0.21 

16 

6  13 

9  50  11.18 

+145248.0 

6.7 

3.8 

0.27 

July  1 

438 

111554.32 

+  53350.3 

5.2 

3.0 

0.21 

17 

6  11 

9  5149.76+144245.5 

6.6  3.8 

0.26 

2 

436 

11 17  56.59 

+  51949.5 

5.2  3.0 

0.21 

Steliar  ma^tude  at  oppoaitiany  in  February,  1016,  —1.0. 
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Date. 

Wash. 
Mean 
Thne. 

h  m 

Apparent 
Ascension. 

Apparent 
Decimation. 

Hor. 
Par. 

li 

It 

S.T.ofSem. 
Pa8S.Mer. 

Date. 

Wash. 
Mean 
Time. 

h  m 

Apparent 

Kiht 
Ascension. 

Apparent 
Declination. 

1 

Hor. 
Par. 

It 

A 
II 

CD 

h   m      8 

•     1     t» 

8 

h   m     8 

•     1       II 

8 

Oct.   1 

13  23 

2    5  46.13 

+11   7  47.8 

2.2 

28.3 

1.69 

Nov.16 

10    0 

1  43  35.92 

+9    9    9.9 

2.2 

23.1 

1.67 

2 

1319 

2    5  20.25 

11   524.6 

2.2 

23.4 

1.69 

17 

956 

1  43  11.88 

9    7    7.6 

2.2 

23.1 

1.67 

3 

1314 

2    4  53.93 

11   259.3 

2.2 

23.4 

1.69 

18 

9  52 

1  42  48.39 

9   5   8.6 

2.2 

23.1 

1.66 

4 

1310 

2    4  27.17 

11   031.9 

2.2 

23.4 

1.69 

19 

9  47 

142  25.44 

9   312.8 

2.2 

23.0 

1.66 

6 

13    6 

2    4   0.00 

1058  2.5 

2.2 

23.5 

1.70 

20 

943 

142    3.06 

9   120.4 

2.1 

23.0 

1.65 

6 

13    1 

2    3  32.45 

+105531.1 

2.2 

23.5 

1.70 

21 

9  39 

14141.26 

+8  59  31.7 

2.1 

22.9 

1.65 

7 

12  57 

2    3   4.52 

105258.0 

2.2 

23.5 

1.70 

22 

934 

1  41  20.05 

8  57  46.4 

2.1 

22.9 

1.65 

8 

12  52 

2    2  36.24 

105023.1 

2.2 

23.5 

1.70 

23 

930 

1  40  59.47 

8  56    4.8 

2.1 

22.8 

1.64 

9 

12  48 

2    2    7.63 

104746.7 

2.2 

23.6 

1.70 

24 

9  26 

1  40  39.50 

8  54  27.0 

2.1 

22.8 

1.64 

10 

12  44 

2    138.70 

1045   8.8 

2.2 

23.6 

1.71 

25 

922 

1  40  2a.l7 

8  52  53.0 

2.1 

22.7 

1.64 

11 

12  39 

2    1    9.50 

+104229.5 

2.2 

23.6 

1.71 

26 

917 

140    1.50 

+8  51  23.0 

2.1 

22.7 

1.63 

12 

12  35 

2    0  40.01 

103948.9 

2.2 

23.6 

1.71 

27 

913 

1  39  43.51 

8  49  56.9 

2.1 

22.6 

1.63 

13 

12  30 

2    010.27 

1037   7.3 

2.2 

23.6 

1.71 

28 

9   9 

1  39  26.19 

8  48  35.0 

2.1 

22.6 

1.62 

14 

12  26 

1  59  40.30 

10  34  24.5 

2.2 

23.7 

1.71 

29 

9    5 

139    9.56 

8  47  17.1 

2.1 

22.5 

1.62 

15 

12  22 

1  59  10.13 

103140.8 

2.2 

23.7 

1.71 

30 

9   0 

1  38  53.63 

8  46    3.5 

2.1 

22.4 

1.62 

16 

1217 

1  58  39.77 

+102856.2 

2.2 

23.7 

1.71 

Dec.  1 

856 

138  38.40 

+8  44  54.0 

2.1 

22.4 

1.61 

17 

1213 

158   9.25 

102611.1 

2.2 

23.7 

1.71 

2 

8  52 

1  38  23.89 

8  43  48.8 

2.1 

22.3 

1.61 

18 

12   8 

1  57  38.59 

102325.4 

2.2 

23.7 

1.71 

3 

8  48 

1  38  10.10 

8  42  47.8 

2.1 

22.3 

1.60 

19 

12   4 

157    7.82 

102039.2 

2.2 

23.7 

1.71 

4 

844 

1  37  57.05 

8  41  51.3 

2.1 

22.2 

1.60 

20 

1159 

156  36.94 

10 17  52.6 

2.2 

23.7 

1.71 

5 

840 

1  37  44.73 

8  40  59.0 

2.1 

22.1 

1.59 

21 

1155 

156    6.00 

+1015  6.0 

2.2 

23.7 

1.71 

6 

836 

1  37  33.14 

+8  40  11.0 

2.1 

22.1 

1.59 

22 

1150 

1  55  35.02 

10 12 19.3 

2.2 

23.7 

1.71 

7 

8  31 

1  37  22.30 

8  39  27.6 

2.1 

22.0 

1.58 

23 

1146 

155    4.02 

10  932.8 

2.2 

23.7 

1.71 

8 

8  27 

1  37  12.22 

8  38  48.6 

2.0 

21.9 

1.57 

24 

1142 

1  54  33.02 

10  646.4 

2.2 

23.7 

1.71 

9 

8  23 

137    2.90 

8  38  14.0 

2.0 

21.9 

1.57 

25 

1137 

154    2.06 

10  4  0.4 

2.2 

23.7 

1.71 

10 

819 

136  54.33 

8  37  43.9 

2.0 

21.8 

1.56 

26 

1133 

153  31.14 

+10   115.1 

2.2 

23.7 

1.71 

11 

815 

1  36  46.51 

+8  37  18.3 

2.0 

21.8 

1.56 

27 

1128 

153   0.31 

95830.2 

2.2 

23.7 

1.71 

12 

811 

1  36  39.48 

8  36  57.3 

2.0 

21.7 

1.55 

28 

1124 

1  52  29.58 

95546.2 

2.2 

23.7 

1.71 

13 

8    7 

1  36  33.20 

8  36  40.6 

2.0 

21.6 

1.55 

29 

1119 

1  51  58.99 

953  3.1 

2.2 

23.7 

1.71 

14 

8    3 

1  36  27.71 

8  36  28.6 

2.0 

21.6 

1.54 

30 

1115 

1  51  28.55 

95021.1 

2.2 

23.7 

1.71 

15 

7  59 

1  36  23.00 

8  36  21.3 

2.0 

21.5 

1.54 

31 

1110 

1  50  58.28 

+  94740.3 

2.2 

23.6 

1.70 

16 

755 

1  36  19.06 

+8  36  18.4 

2.0 

21.4 

1.54 

Nov.  1 

11    6 

1  50  28.21 

945  0.9 

2.2 

23.6 

1.70 

17 

7  51 

1  36  15.90 

8  36  20.1 

2.0 

21.4 

1.53 

2 

11    2 

1  49  58.38 

94222.8 

2.2 

23.6 

1.70 

18 

7  47 

1  36  13.51 

8  36  26.4 

2.0 

21.3 

1.53 

3 

10  67 

1  49  28.79 

93946.5 

2.2 

23.6 

1.70 

19 

7  43 

1  36  11.91 

8  36  37.3 

2.0 

21.2 

1.52 

4 

1053 

1  48  59.46 

93711.8 

2.2 

23.6 

1.70 

20 

7  39 

1  36  11.10 

8  36  52.7 

2.0 

21.2 

1.52 

5 

1048 

1  48  30.43 

+  93439.0 

2.2 

23.5 

1.70 

21 

735 

1  36  11.07 

+8  37  12.7 

2.0 

21.1 

1.51 

6 

10  44 

148    1.71 

932   8.1 

2.2 

23.5 

1.69 

22 

7  31 

1  36  11.83 

8  37  37.2 

2.0 

21.0 

1.51 

7 

10  40 

1  47  33.32 

92939.1 

2.2 

23.5 

1.69 

23 

7  27 

1  36  13.38 

8  38    6.4 

2.0 

21.0 

1.50 

8 

10  35 

147    5.29 

92712.4 

2.2 

23.4 

1.69 

24 

7  24 

1  36  15.70 

8  38  40.1 

2.0 

20.9 

1.50 

9 

10  31 

1  46  37.62 

92448.0 

2.2 

23.4 

1.69 

25 

720 

1  36  18.83 

8  39  18.4 

1.9 

20.8 

1.49 

10 

10  26 

1  46  10.35 

+  92225.9 

2.2 

23.4 

1.68 

26 

7  16 

1  36  22.73 

+8  40    1.1 

1.9 

20.7 

1.49 

11 

10  22 

1  45  43.48 

920  6.5 

2.2 

23.3 

1.68 

27 

7  12 

1  36  27.41 

8  40  48.5 

1.9 

20.7 

1.48 

12 

1018 

1  45  17.04 

91749.5 

2.2 

23.3 

1.68 

28 

7    8 

1  36  32.86 

8  41  40.2 

1.9 

20.6 

1.48 

13 

1013 

1  44  51.05 

91535.3 

2.2 

23.3 

1.68 

29 

7    4 

1  36  39.10 

8  42  36.4 

1.9 

20.5 

1.47 

14 

10    9 

1  44  25.52 

91323.9 

2.2 

23.2 

1.67 

30 

7    0 

1  36  46.10 

8  43  37.0 

1.9 

20.5 

1.47 

15 

10    5 

144    0.46 

+  91115.4 

2.2 

23.2 

1.67 

31 

6  57 

1  36  53.88 

+8  44  42.0 

1.9 

20.4 

1.46 

16 

10    0 

1  43  35.92 

+  99  9.9|2.2 

23.1 

1.67 

32 

6  53 

137    2.41 

+8  45  51.2 

1.9 

20.3]  1.46 

y 

Stellar  mag 

nitud 

leatc 

»pposi 

tion,  inO 

ctober 

,  1916,  —2.5. 
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Date. 


Wash. 
Mean 
Time. 


Sept.l 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

Oct.   1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
16 

16 
17 


AppareQt 
Asceosioo. 


h  m   h  m     i 
10  34211811.22 

10  302118  2.73 
10  26  21 17  54.33 
10  22  21 17  46.02 
1018211737.80 


1014 


101021 


10 
10 


6 


Appareot 
Declinatkm 


Hot, 
Par. 


It 


21 


21 


221 


9  58 
954 


9  5021 


21 
21 


946 
942 
9  37 

9  33 
929 
925 
9  21 
917 

913 
9    9 


21 
21 
21 


17  29.68 
17  21.66 
17 13.76 
17  5.95 
1658.25 

16  50.67 
16  43.20 
1635.85 
1628.63 
1621.53 


162912.6  0.5 

162950.7  0.5 
163028.3  0.5 
1631  5.5  0.5 
163142.1  0.5 

-163218.2  0.5 

163253.8  0.5 
163328.8.0.5 
1634  3.2  0.5 
16  34  37.2  0.5 

-163510.6  0.5 
163543.5  0.5 
16  36 15.7  0.5 
163647.3  0.5 


// 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 


"8 

00 


I 


8 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 


Date. 


21 16 14.57 
2116  7.74 
2116  1.04 
21 15  54.47 
21 15  48.05 

211541.77 
21 15  35.64 
9    5|21 15  29.66 


9 
8  57 


8  53211512.64 


8  49 
845 
8  41 
8  37 

833 
829 
8  25 
8  21 
817 


7  53 
7 

745 
7  41 
7  37 

7 
7 


21 15  23.83 
21 15 18.16 


2115  7.28 
2115  2.08 
211457.06 
211452.191 

21 14  47.51 
211442.99 
21 14  38.64 
21 14  34.47 
21 14  30.48 


813211426.67 
8  9211423.04 
8  5211419.58 
8  1211416.32 
7  57  21 14 13.24 


21 14 10.34 
49I2II4  7.63 
2114  5.11 
2114  2.781 
2114  0.64 


3321 


2921 


1358.69 
1356.93 


163718.3 

16  37  48.6 
16  38 18.3 
163847.4 
16  39 15.7 
16  39  43.4 


0.5 

0.5 
0.5 
0.5 
0.5 
0.5 


-164010.3  0.5 
16  40  36.6  0.5 
1641  2.2  0.5 
164127.10.5 

164151.2  0.5 

-164214.5  0.5 
164237.1  0.5 
164258.9  0.5 
16  43  20.0  0.5 

164340.3  0.5 

-164359.7  0.5 

164418.3  0.5 
164436.10.5 
164453.10.5 

1645  9.2  0.5 

-164524.5  0.5 
164539.0  0.5 
164552.7  0.5 

1646  5.6  0.5 
164617.6  0.5 

-164628.8  0.5 
16  46  39.0  0.5 

164648.4  0.5 
164657.0  0.5 

1647  4.7  0.5 

164711.5  0.5 
164717.4  0.5 


1.8  0.12 


1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 


0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 


Wash. 
Mean 
Time. 


Oct.l7 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

Nov.l 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

Dec.  1 
2 


Apparent 

Right 
Ascension. 


h  m 
7  29 
7  25 
7  21 
7  17 
7  14 

7  10 
7  6 
7  2 
658 
654 

650 
646 
642 
638 
634 

630 
626 
6  22 
6  19 
6  15 

6  11 
6  7 
6  3 
5  59 
555 

5  51 
5  48 
544 
540 
536 

5  32 
5  28 
5  24 
5  20 
5  17 

5  13 
5  9 
5  5 
5  1 
4  57 

454 
450 
446 
442 
438 

434 
4  31 


Appaient 
Deolnatioc 


Hor. 
Par. 


h  m  8 
211356.93 
211355.37 
211354.02 
211352.85 
211351.88 

211351.11 
211350.55 
211350.18 
211350,02 
211350.06 

211350.30 

21 13  50.74 
211351.39 
211352.24 
211353.29 

211354.56 
211356.02 
211357.68 
211359.56 

2114  1.63 

2114  3.90 
2114  6.38 
2114  9.05 
211411.93 
21 14 15.00 

21 14 18.28 
211421.75 
21 14  25.42 
21 14  29.29 
[211433.36 

21 14  37.63 
211442.09 
211446.74 
211451.59 
211456.64 

2115  1.88 
2115  7.31 
21 15 12.92 
21 15 18.73 

21 15  24.72 

211530.91 
211537.27 
211543.82 
211650.56 
211657.46 

2116  4.55 
211611.82 


*i 


n 


164717.4 
16  47  22.4 
164726.4 
164729.7 
1647  32.0 

-1647  33.4 
1647  33.9 
16  47  33.5 
164732.3 
1647  30.1 

-1647  27.0 
164722.8 
164717.8 
164712.0 
1647   6.2 

-164667.6 
164648.8 
164639.3 
164628.8 
164617.4 

>1646  6.2 
164652.0 
164537.9 
164522.9 
1645  7.1 

-164460.31 
164432.7 
164414.2 
16  43  54.8 
16  43  34.4 

-16  43 13.2 
164251.2 
164228.2 
1642  4.4 
16  41 39.7 

-164114.2 
164047.8 
164020.5 
163952.4 
16  39  23.3 

-163853.5 
163822.9 
16  3751.4 
16  3719.1 
163646.0 

-16  36 12.1 
-163637.4 


// 


0.5 
0.5 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 


1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.6 


•8 

od 


i 

i 


8 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.11 
0.11 
0.11 

0.11 
0.11 


SteUar  mapiltade  at  opposition,  in  Aofost,  1916, 6.0. 


NEPTUNE,  1916. 

FOR  TRANSIT  AT  WASHINGTON. 


555 


WMh. 
Mean 
Time. 


Apr.  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 

;       14 

15 

16 
17 
18 
19 
20 

Oct.  21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Nov.  1 

2 

3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 


h  m 
7  28 
724 
720 
716 
712 


Apparent 
Ascension. 


h  m      a 

8  8    0.86 

8  7  59.76 

8  7  58.81 

8  7  57.99 

8  7  57.301 


Apparent 
>ecunAtion. 


Dec] 


Hot. 
Par. 


// 


+195417.5 
195422.0 
195426.2 
195430.0 
195433.4 


tt 


7  8  8  7  56.76 

7  4  8  7  56.34 

7  0  8  7  56.07 

6  56  8  7  55.94 

6  52  8  7  55.95 


6  48  8  7  56.09 

6  45  8   7  56.38    195444.8 


+195436.3 
195438.8 
195440.8 
195442.5 
195443.7 

+195444.5 


tt 


6  41 
6  37 
633 

629 
625 
6  21 
617 
613 

18  26 
18  22 
1818 
1814 
1811 


7 
3 


18 
18 
17  59 
17  55 
17  51 

17  47 
17  43 
17  39 
17  35 
17  31 

17  27 
17  24 
17  20 
1716 
1712 

17  8 
17  4 
17  0 
16  56 
16  52 

16  48 
16  44 


8  7  56.80 
8  7  57.36 
8  7  58.05 

8  7  58.90 

8  7  59.88 

8  8  0.98 

8  8  2.23 

8  8  3.62 

8  28  25.29 
8  28  27.46 
8  28  29.49 
8  28  31.37 
8  28  33.12 

8  28  34.73 
8  28  36.20 
8  28  37.53 
8  28  38.72 
8  28  39.79 

8  28  40.70 
8  28  41.47 
8  28  42.11 
8  28  42.61 
8  28  42.97 

8  28  43.19 
8  28  43.27 
8  28  43.20 
8  28  43.00 
8  28  42.66 

8  28  42.19 
8  28  41.58 
8  28  40.83 
8  28  39.94 
8  28  38.91 


8  28  37.741+1849 
8  28  36.44 


195444.9 
195444.4 
195443.5 

+195442.2 
195440.4 
195438.3 
195435.7 
195432.7 

+184955.1 
184947.6 
184940.7 
184934.2 
184928.2 

+184922.7 
184917.7 
184913.2 
1849  9.2 
1849  5.5 


0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0T3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 


CD 


+1849  2.3 
184859.7 
184857.6 
184856.1 
184855.0 

+184854.4 
184854.3 
184854.7 
184855.4 
184856.8 

+184858.6 
1849  0.9 
1849  3.8 
1849  7.1 
184910.9 


15.1 
+184919.9 


0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 


8 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
1.3  0.09 


Date. 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 


N0V.I6 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 


Wash. 
Mean 
Time. 


h  m 
16  44 
16  40 
16  36 
16  32 
16  28 

16  24 
16  20 
1616 
1612 
16    8 


0.09  Dec, 

0.09 

0.09 

0.09 

0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
Ascension. 


h  m  8 
8  28  36.44 
8  28  35.00 
8  28  33.43 
8  28  31.73 
8  28  29.89 

8  28  27.91 
8  28  25.80 
8  28  23.55 
8  28  21.18 
8  28  18.67 


Apparent 
Declination. 


Hor. 
Par. 


tt 


16    4  8  28  16.03 


16  0 
15  56 
15  52 
15  48 

15  44 
15  40 
15  36 
15  32 
15  28 

15  24 
15  20 
1516 
1512 
15    8 


8  28  13.27 
8  28  10.391 
8  28  7.37 
8  28   4.231 

8  28  0.96 
8  27  57.57 
8  27  54.07 
8  27  50.44 
8  27  46.70 


+184919.9 
184925.1 
184930.9 
184937.0 
184943.6 

+184950.8 
184958.4 

1850  6.4 
185014.9 
185024.0 

+185033.5 
185043.4 
185053.7 

1851  4.5 
185115.9 

+185127.6 
185139.7 
18  51 52.2 

1852  5.1 
18  52 18.5 


4 
0 


15 
15 
14  56 
14  52 
14  48 

14  44 
14  40 
14  36 
14  32 
14  28 

14  24 
14  20 
1416 
1412 
14    8 


4 
0 


14 
14 
13  56 
13  52 
13  48 

13  44 
13  40 


8  27  42.85 
8  27  38.87 
8  27  34.78 
8  27  30.58 
8  27  26.27 

8  27  21.86 
8  27  17.34 
8  27  12.73 
8  27  8.01 
8  27    3.18 

8  26  58.26 
8  26  53.23 
8  26  48.11 
8  26  42.89 
8  26  37.59 

8  26  32.19 
8  26  26.70 
8  26  21.13 
8  26  15.47 
8  26    9.75 

8  26  3.93 
8  25  58.04 
8  25  52.08 
8  25  46.05 
8  25  39.96 


8  25  33.791+19 
8  25  27.56 


+185232.3 
185246.5 
1863  1.0 
185316.9 
185331.2 

+185346.9 
1854  3.0 
185419.3 
185436.1 
185453.3 

+185510.9 
185528.7 
185546.8 

1856  5.4 
185624.2 

+185643.2 

1857  2.6 
185722.3 
185742.4 

1858  2.7 


It 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 


+185823.2 
186844.1 
1859  6.1 
185926.4 
185947.9 


»/ 


0  9.6 
+19  031.5 


0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 


CO 

8 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 


Stellar  magnitude  at  opposition,  in  January,  1917. 7.7. 


PART  III. 


PHENOMENA. 


667 


ECLIPSES,  1916.  559 

III. — A  PaiimL  Edipae  of  the  Moon,  1916,  July  14,  visible  at  Washington; 
the  beginning  visible  generally  in  Africa,  southwestern  Europe,  the  Atlantic 
Ocean,  North  America  except  the  more  western  portions.  South  America,  and 
the  South  Pacific  Ocean;  the  ending  visible  generally  in  the  Atlantic  Ocean, 
North  and  South  America,  and  the  south  Pacific  Ocean. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h    m     g 
Greenwich  mean  time  of  <p  in  right  ascension,  July  14  16  29  34.3 

h   m      9 
Sun's  right  ascension  7  36  29.27 

Moon's  right  ascension  19  36  29.27 


o  /  // 


Sun's  declination  +21  35  58.9 

Moon's  declination  -22  13  50.2 

Sun's  equa.  hor.  parallax  8.7 

Moon's  equa.  hor.  parallax         61  23.4 


Hourly  motion 

lo!l2 

Hourly  motion 

159.64 

Hourly  motion 

-0  23.3 

Hourly  motion 

+9  38.0 

Sun's  true  semidiameter 

15  44.1 

Moon's  true  semidiameter 

16  42.9 

CIRCUMSTANCES  OF  THE  ECLIPSE. 


d  h  m 

Moon  enters  penumbra                July    14  14  18.3' 

Moon  enters  shadow                               14  15  19.3 

Middle  of  the  eclipse                              14  16  45.9 

Moon  leaves  shadow                               14  18  12.5 

Moon  leaves  penumbra                          14  19  13.6. 


>  Greenwich  Mean  Time. 


CoDtaoto  of  shadow  An^ea  of  podtion  The  Moon  being  In  tbe  senlth 

with  Moon's  Umb.  from  the  north  pohit.  In  longitude 

from  Oreenwich,  and  In  latitude. 

First  40toE.  +49      8  -22    25 

Last  70toW.  +90    38  -21    57 

Magnitude  of  the  eclipse«0.800  (Moon's  diameter » 1.0). 

IV. — An  Annular  Eclipse  of  (he  Sun,  1916,  July  29,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d    h    m     8 
Greenwich  mean  time  of  6  ii^  ^^ht  ascension,  July  29  14  39  30.3 

h   m      8  8  8 

Sun  and  Moon's  R.  A.  8  35  53.91  Hourly  motions         9.77  and  117.77 

Sun's  declination               +18  38  11.8                Hourly  motion  —  0  35.9 

Moon's  declination             +17  53  51.1                Hourly  motion  —10    3.1 

Sun's  equa.  hor.  parallax                 8.7  Sun's  true  semidiameter  15  45.3 

Moon's  equa.  hor.  parallax         54    7.0  Moon's  true  semidiameter  14  44.0 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Greenwich  Mean        Longitude  from 

Time.  Greenwich.  Latitude. 

d    h       m  •       '  •       ' 

Eclipse  begins  July  29  11  24.9  -103  23.2  -  8  55.8 

Central  eclipse  begins  29  12  50.8  -  89  32.1  -28  44.6 

Central  eclipse  at  local  apparent  noon  29  14  39.5  -141  41.5  -36  53.7 

Central  eclipse  ends  29  15  20.8  -178  36.5  -63  35.6 

Eclipse  ends  29  16  46.8  -179    5.1  -46  29.6 
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BESSELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE  OF  THE  SUN, 

1916,  FEBRUARY  3. 


Oimnwioh 
Mean  Time. 

Coordinates  of  Center 

of  Shadow  on 
Fundamental  Plane. 

Direotion  of  Axis  of  Shadow. 

Radios  of  Penumbra 

and  Shadow  on 
Fundamental  Plane. 

X 

y 

Log  Bind 

Logoosd 

^ 

h 

h 

h    m 
1  20 

-1.60070 

-0.11678 

-9.46115 

+9.98104 

16  31.7 

+0.54225 

-0.00365 

30 

1.51258 

0.08073 

9.46110 

9.98104 

19    1.7 

0.54227 

0.00362 

40 

1.42445 

0.04467 

9.46105 

9.98105 

21  31.7 

0.54230 

0.00360 

50 

1.33633 

-0.00861 

9.46100 

9.98105 

24    1.7 

0.54232 

0.00358 

2    0 

-1.24821 

+0.02746 

-9.46095 

+9.98106 

26  31.7 

+0.54234 

-0.00356 

10 

1.16009 

0.06354 

9.46091 

9.98106 

29    1.7 

0.54236 

0.00353 

20 

1.07196 

0.09962 

9.46086 

9.98106 

31  31.7 

0.54239 

0.00351 

30 

0.98384 

0.13571 

9.46081 

9.98107 

34    1.7 

0.54241 

0.00349 

40 

0.89572 

0.17180 

9.46076 

9.98107 

36  31.7 

0.54243 

0.00347 

50 

0.80760 

0.20790 

9.46071 

9.98108 

39    1.7 

0.54245 

0.00345 

'      3    0 

-0.71948 

+0.24400 

-9.46066 

+9.98108 

41  31.7 

+0.54246 

-0.00344 

10 

0.63136 

0.28011 

9.46062 

9.98109 

44    1.7 

0.54248 

0.00342 

20 

0.54324 

0.31622 

9.46057 

9.98109 

46  31.7 

0.54250 

0.00340 

30 

0.45512 

0.35234 

9.46052 

9.98110 

49    1.7 

0.54252 

0.00338 

40 

0.36701 

0.38846 

9.46047 

9.98110 

51  31.7 

0.54253 

0.00337 

50 

0.27890 

0.42459 

9.46042 

9.98110 

54    1.7 

0.54255 

0.00335 

4    0 

-0.19078 

+0.46072 

-9.46037 

+9.98111 

56  31.7 

+0.54256 

-0.00334 

10 

0.10268 

0.49686 

9.46032 

9.98111 

59    1.7 

0.54257 

0.00333 

20 

-0.01457 

0.53300 

9.46028 

9.98112 

61  31.7 

0.54259 

0.00331 

30 

+0.07353 

0.56915 

9.46023 

9.98112 

64    1.7 

0.54260 

0.00330 

40 

0.16163 

0.60530 

9.46018 

9.98113 

66  31.7 

0.54261 

0.00329 

50 

0.24973 

0.64145 

9.46013 

9.98113 

69    1.7 

0.54262 

0.00328 

5    0 

+0.33782 

+0.67761 

-9.46008 

+9.98114 

71  31.7 

+0.54263 

-  0.00327 

10 

0.42591 

0.71377 

9.46003 

9.98114 

74    1.7 

0.54264 

0.00326 

20 

0  51399 

0.74994 

9.45999 

9.98114 

76  31.7 

0.54265 

0.00325 

30 

0.60207 

0.78611 

9.45994 

9.98115 

79    1.7 

0.54266 

0.00324 

40 

0.69015 

0.82228 

9.45989 

9.98115 

81  31.7 

0.54266 

0.00324 

50 

0.77822 

0.85846 

9.45984 

9.98116 

84    1.7 

0.54267 

0.00323 

6    0 

+0.86628 

+0.89464 

-9.45979 

+9.98116 

86  31.7 

+0.54268 

-0.00322 

10 

0.95434 

0.93082 

9.45974 

9.98117 

89    1.7 

0.54268 

0.00322 

20 

1.04239 

0.96701 

9.45969 

9.98117 

91  31.7 

0.54269 

0.00322 

30 

1.13044 

1.00320 

9.45965 

9.98118 

94    1.7 

0.54269 

0.00321 

40 

+1.21848 

+1.03939 

-9.45960 

+9.98118 

96  31.7 

+0.54269 

-0.00321 

1 

Green  widi 
Mean 
Time. 


h 
1 
2 
3 
4 
5 
6 
7 


m 
0 

0 

0 

0 

0 

0 

0 


Logx' 

for 

1  Minute. 


+7.9461 
7.9451 
7.9451 
7.9450 
7.9449 
7.9448 

+7.9446 


Logr' 

for 
1  Minute. 


+7.5568 
7.5572 
7.5576 
7.5579 
7.5582 
7.5585 

+7.5587 


Log/i' 

for 

1  Minute. 


+1.1761 
1.1761 
1.1761 
1.1761 
1.1761 
1.1761 

+1.1761 


Log  Tangents  of  Angles  of  Conns. 

Shadow. 


Penumbra. 


+7.67608 
7.67608 
7.67608 
7.67608 
7.67607 
7.67607 

+7.67607 


+7.67391 
7.67391 
7.67391 
7.67391 
7.67390 
7.67390 

+7.67390 


797900—1916 ^36 


FEBRUARY  3"  1916 


are  expressed  in  Greenwich  Mean  Time 
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BESSELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE  OF  THE  SUN, 

1916,  JULY  29. 


Qrmnwtofa 
Mean  Time. 

Coordinates  of  Center 

of  Shadow  on 
Fundamental  Plane. 

Direction  of  Axis  of  Shadow. 

Radius  of  Penumbra 

and  Shadow  on 
Fundamental  Plane. 

X 

y 

Log  Bind 

Logoosd 

M 

li 

h 

h    m 
11  20 

-1.58299 

-0.24058 

+9.50532 

+9.97652 

168  25.6 

+0.56494 

+0.01893 

30 

1.50365 

0.26966 

9.50528 

9.97653 

170  55.6 

0.56495 

0.01894 

40 

1.42430 

0.29874 

9.50525 

9.97653 

173  25.6 

0.56495 

0.01894 

50 

1.34496 

0.32783 

9.50521 

9.97653 

175  55.6 

0.56495 

0.01894 

12    0 

-1.26561 

-0.35692 

+9.50517 

+9.97654 

178  25.6 

+0.56495 

+0.01894 

10 

1.18626 

0.38602 

9.50514 

9.97654 

180  55.7 

0.56495 

0.01894 

20 

1.10691 

0.41512 

9.50510 

9.97655 

183  25.7 

0.56495 

0.01894 

30 

1.02756 

0.44423 

9.50507 

9.97655 

185  55.7 

0.56495 

0.01894 

40 

0.94821 

0.47336 

9.50503 

9.97655 

188  25.7 

0.56495 

0.01894 

50 

0.86887 

0.50246 

9.50500 

9.97656 

190  55.7 

0.56495 

0.01894 

13    0 

-0.78952 

-0.53159 

+9.50496 

+9.97656 

193  25.7 

+0.56495 

+0.01894 

10 

0.71017 

0.56072 

9.50492 

9.97657 

195  55.7 

0.56495 

0.01893 

20 

0.63082 

0.58985 

9.50489 

9.97657 

198  25.8 

0.56494 

0.01893 

30 

0.55147 

0.61899 

9.50485 

9.97658 

200  55.8 

0.56494 

0.01893 

40 

0.47213 

0.64813 

9.50482 

9.97658 

203  25.8 

0.56493 

0.01892 

50 

0.39278 

0.67728 

9.50478 

9.97658 

20b  55.8 

0.56493 

0.01892 

14    0 

-0.31344 

-0.70643 

+9.50474 

+9.97659 

208  25.8 

+0.56493 

+0.01891 

10 

0.23409 

0.73559 

9.50471 

9.97659 

210  55.8 

0.56492 

0.01891 

20 

0.15475 

0.76475 

9.50467 

9.97660 

213  25.9 

0.56491 

0.01890 

30 

-0.07541 

0.79392 

9.50464 

9.97660 

215  55.9 

0.56491 

0.01890 

40 

+0.00393 

0.82309 

9.50460 

9.97660 

218  25.9 

0.56490 

0.01889 

50 

0.08327 

0.85226 

9.50457 

9.97661 

220  55.9 

0.56489 

0.01888 

15    0 

+0.16260 

-0.88144 

+9.50453 

+9.97661 

223  25.9 

+0.56488 

+0.01887 

10 

0.24194 

0.91062 

9.50449 

9.97662 

225  55.9 

0.56487 

0.01886 

20 

0.32127 

0.93981 

9.50446 

9.97662 

228  25.9 

0.56486 

0.01885 

30 

0.40060 

0.96900 

9.50442 

9.97662 

230  56.0 

0.56485 

0.01884 

40 

0.47993 

0.99820 

9.50439 

9.97663 

233  26.0 

0.56484 

0.01883 

50 

0.55925 

1.02740 

9.50435 

9.97663 

235  56.0 

0.56483 

0.01882 

16    0 

+0.63857 

-1.05660 

+9.50432 

+9.97664 

238  26.0 

+0.56482 

+0.01881 

10 

0.71789 

1.08581 

9.50428 

9.97664 

240  56.0 

0.56481 

0.01880 

20 

0.79721 

1.11502 

9.50424 

9.97664 

243  26.0 

0.56480 

0.01879 

30 

0.87652 

1.14423 

9.50421 

9.97665 

245  56.1 

0.56478 

0.01877 

40 

0.95583 

1.17345 

9.50417 

9.97665 

248  26.1 

0.56477 

0.01876 

50 

+1.03514 

-1.20267 

+9.50414 

+9.97666 

250  56.1 

+0.56475 

+0.01874 

Greenwich 

Log*' 

for 

IMlnate. 

Loc 

fo 

IMli 

T 

lute. 

Log/i' 

for 

1  Minute. 

Log  Tang 

ents  of  Angles  o 

>f  Cones. 

Mean 
Time. 

Penumbra. 

Sh 

adow. 

h     m 
11     0 

+7.8995 

-7.4( 

)34 

H 

rl.l761 

+7.66338 

+7 

.66121 

12    0 

7.8995 

7.4( 

$38 

1.1761 

7.66338 

.66121 

13    0 

7.8995 

7.4( 

$43 

1.1761 

7.66338 

.66121 

14    0 

7.8995 

7.4< 

J47 

1.1761 

7.66339 

.66122 

15    0 

7.8995 

7.4( 

J51 

1.1761 

7.66339 

.66122 

16    0 

7.8994 

7.4i 

^ 

1.1761 

7.66339 

.66122 

17    0 

+7.8993 

-7.4( 

\5S 

^ 

4.1761 

+7.66339 

+7 

.66122 

OF  JULY  29™  1916 


are  expressed  in  Greenwich  Mean  Time. 
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BESSELIAN    ELEMENTS    OF    THE    PARTIAL    ECLIPSE    OF    THE 

SUN,    1916,   DECEMBER   24. 


Oreenwich 
Mean 
Time. 

Coordinates  of  Center 

of  Shadow  on 
Fundamental  Plane. 

Direction  of  Axis  of  Shadow. 

Radius  of 

Penumbra  on 

Fundamental 

Plane. 

X 

y 

Log  sin  if 

Log  cos  tf 

« 

I 

h      m 

8  30 
40 
50 

9  0 
10 

+0.02237 
0.11790 
0.21342 

+0.30895 
+0.40447 

-1.54000 
1.52890 
1.51779 

-1.50666 
-1.49552 

-9.59928 
9.59928 
9.59927 

-9.59927 
-9.59927 

+9.96267 
9.96267 
9.96267 

+9.96267 
+9.96267 

127  32.6 
130    2.5 
132  32.5 

135    2.5 
137  32.4 

+0.54084 
0.54083 
0.54082 

+0.54081 
+0.54080 

Oreenwich 
Mean 

Log** 
for 

1  Minate. 

Lofr' 
for 

1  Minate. 

Log/.' 
for 

1  Minute. 

Log  Tangent  of  Angle 
of  Cone. 

Time. 

Penumbra. 

h     m 

8  0 

9  0 
10    0 

+7.9801 

7.9801 

+7.9801 

+ 
+ 

7.0432 
7.0467 
7.0501 

+1.1760 

1.1760 

+1.1760 

+7.67706 

7.67706 

+7.67706 
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MEAN  PLACES  FOR  1916.0.     (January  1<«.189,  Greenwich.) 


Name  of  Star. 

Marni- 
tua«. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

406  B. 

Tauri 

5.6 

h    m       s 
5  45  40.423 

s 

-O.0013 

0           f             ff 

+27  56  37.81 

+0.011 

136 

Tauri 

4.6 

5  48    2.882 

40.0013 

27  35  36.25 

-0.020 

412  B. 

Tauri 

5.8 

5  51  47.480 

•     •     •     • 

24  14  18.19 

s     •  •  . 

f   -O.007 

139 

Tauri 

4.7 

5  52  46.919 

0.0000 

25  56  40.31 

415  B. 

Tauri 

6.1 

5  55  43.829 

+0.0018 

27  34    8.34 

i    -O.OOl 
-0.061 

5 

Geminorum 

5.9 

6    6  23.261 

+0.0011 

+24  26  23.06 

8 

Geminonim 

6.1 

6  11  11.120 

-0.0009 

23  59  53.02 

-0.026 

52  B. 

Geminoniin 

6.5 

6  32  18.294 

-0.0021 

24  39  41.32 

-0.002 

e 

Greminorum 

3.2 

6  38  45.897 

-O.OOOl 

25  12  55.35 

-0.018 

87  B. 

Geminorum 

5.8 

6  46  54.133 

-O.0006 

23  42    7.03 

-0.021 

37 

Geminonim 

5.7 

6  50    8.794 

-0.0028 

+25  28  54.40 

+0.014 

39 

Geminorum 

6.2 

6  53  36.887 

-0.0117 

26  11  32.63 

+0.086 

40 

Geminorum 

6.3 

6  54  16.800 

-0.0012 

26    1  45.03 

-0.016 

00 

Geminorum 

5.2 

6  57  17.777 

-O.0003 

24  20  10.43 

0.000 

44 

Geminorum 

5.9 

7    0  15.036 

0.0000 

22  45  51.15 

-0.019 

48 

Geminorum 

5.8 

7    7  20.252 

-0.0009 

+24  16  12.72 

-0.041 

52 

(Jeminorum 

6.1 

7    9  33.823 

+O.0088 

25    1  55.16 

-0.066 

S 

Greminorum 

3.5 

7  15    6.499 

-0.0010 

22    8  16.82 

-0.016 

A 

Geminorum 

5.1 

7  18  21.334 

-O.0051 

25  12  46.75 

-0.014 

58 

Geminorum 

6.0 

7  18  25.352 

-0.0022 

23    6  28.11 

-0.054 

149  B. 

Geminorum 

6.4 

7  21  52.513 

-0.0219 

+21  42  16.19 

-0.022 

63 

Cteminorum 

5.3 

7  22  45.321 

-0.0035 

21  37    5.29 

-0.110 

B.  D.+23°  1744 

6.4 

7  27  48.701 

-0.0010 

23    4    3.43 

-0.007 

187  B. 

Geminorum 

6.3 

7  35  56.944 

+0.0011 

23  12  50.57 

+0.007 

192  B. 

Geminorum 

6.3 

7  38  22.151 

-O.OOH 

22  35  54.46 

+0.026 

79 

Geminorum 

6.3 

7  40  13.546 

-0.0013 

+20  31    6.94 

-0.012 

82 

Geminorum 

6.3 

7  43  32.390 

-0.0010 

23  20  59.18 

-0.001 

209  B. 

Geminorum 

• 

6.2 

7  47    3.765 

-0.0029 

19  32  27.90 

-0.080 

85 

Geminorum 

5.2 

7  50  45.888 

-0.0011 

20    6  23.79 

-0.048 

217  B. 

Greminorum 

6.3 

7  55  54.378 

-0.0018 

20    2  50.55 

-0.007 

10  H. 

Cancri 

6.1 

7  59  54.111 

-0.0020 

+19    4  48.67 

-0.046 

M 

Cancri 

5.5 

8    2  49.419 

+O.0019 

21  49  34.62 

-0.084 

49  B. 

Cancri 

6.0 

8  15  27.206- 

+0.0052 

21    0  48.18 

-0.063 

«f» 

Cancri 

5.9 

8  18  33.377 

-0.0088 

18  36    9.73 

-0.081 

(P 

Cancri 

6.2 

8  21    4.740 

-0.0182 

17  19  26.08 

-0.168 

e 

Cancri 

5.5 

8  26  48.516 

-0.0089 

+18  22  44.25 

-0.068 

102  B. 

Cancri 

6.5 

8  35  32.829 

-0.0048 

19  58    4.03 

-0.010 

e 

Cancri 

6.3 

8  35  38.170 

-0.0007 

19  50  33.53 

-0.027 

d 

Cancri 

4.2 

8  39  54.842 

-0.0008 

18  27  49.59 

-0.240 

139  B. 

Cancri 

6.1 

8  45  58.380 

-0.0011 

19    8  47.57 

-O.001 

54 

Cancri 

6.3 

8  46  20.903 

-0.0076 

+15  39  46.70 

+0.076 

X 

Cancri  (var.) 

6.2 

8  50  39.162 

+0.0009 

17  33    6.30 

+0.013 

o» 

Cancri 

5.1 

8  52  33.976 

+0.0041 

15  38  44.29 

+0.022 

o» 

Cancri 

5.7 

8  52  53.861 

+0.0043 

15  54  16.57 

+0.023 

81 

Cancri 

6.4 

9    7  41.920 

-0.0360 

15  20    6.89 

+0.244 

It 

Cancri 

5.6 

9  10  35.780 

-0.0022 

+15  17  26.32 

-0.008 

227  B. 

Cancri 

6.4 

9  16  37.334 

•     •     •     • 

15  43  42.04 

•      •      • 

^ 

Leonifl 

5.1 

9  27  25.210 

-0.0063 

11  40  20.74 

-0.084 

0 

Leonis 

3.8 

9  36  40.165 

-0.0096 

10  16  30.54 

-0.033 

18 

Leonifl 

5.8 

9  41  51.961 

-O.0006 

12  11  50.80 

+0.008 

19 

Leonis 

6.4 

9  42  55.034 

-0.0049 

+11  57  26.23 

+0.008 

R 

Leonin  (yar.)    . 

5-10 

9  43    2.528 

-0.0006 

11  49    8.76 

-0.040 

83  B. 

Leonis 

5.9 

9  51  58.834 

-0.0074 

+  9  19  54.41 

+0.017 

STARS  OCCULTED  BY  THE  MOON,  1916.       569 


MEAN  PLACES  FOR  1916.0.     (January  l^.lgg,  Greenwich.) 


Name  of  Star. 

Macnl- 
tade. 

Right  Aaoenskm. 

Annual 
Proper  Motion. 

Deelinatfcm. 

Annual 
Proper  Motion. 

57  B. 

Scorpii 

5.7 

h    m       s 
16     1     5.617 

s 

-0.0011 

•      /     // 
-23  22  40.33 

-O.004 

24  G. 

Scorpii 

6.2 

16    2  49.247 

0.0000 

24  14  17.28 

-0.068 

65  B. 

Scorpii     . 

5.5 

16    3    0.316 

+0.0095 

26    6    7.64 

+0.023 

27  G. 

Scorpii 

5.8 

16    3  42.678 

+0.0082 

23  27  42.72 

-0.012 

41  G. 

Scorpii 

6.3 

16    8  42.240 

-0.0004 

24  12  29.26 

-0.034 

85  B. 

Scorpii 

6.0 

16    9  47.841 

-0.0005 

-25  15  52.05 

+0.012 

19 

Scorpii 

4.9 

16  15  34.705 

-0.0012 

23  58    3.51 

-0.013 

6 

Scorpii 

3.1 

16  16    4.779 

-O.OOll 

25  23  32.01 

-0.039 

a 

Scorpii 

1.2 

16  24  15.249 

-0.0006 

26  14  47.60 

-0.028 

22 

Scorpii     . 

4.8 

16  25    6.113 

^-0.0004 

24  55  51.78 

-0.016 

116  B. 

Scorpii 

6.2 

16  26  13.394 

-O.0013 

-26  21  20.39 

-O.087 

126  B. 

Scorpii 

6.1 

16  36  30.626 

-0.0023 

24  18  21.25 

-0.004 

134  B. 

Scorpii 

6.4 

16  39    4.635 

+0.0012 

27  17  57.66 

-0.014 

88  B. 

Ophiuchi 

6.3 

16  54  49.022 

+0.0005 

24  57  55.82 

-0.015 

26 

Ophiuchi 

5.8 

16  55    0.647 

+0.0086 

24  51  42.30 

-0.053 

118  B. 

Ophiuchi 

6.2 

17    1  40.788 

-O.0008 

-26  24    1.63 

-O.046 

137  B. 

Ophiuchi 

6.3 

17    7    4.248 

+0.0068 

25    9    8.10 

-0.045 

95  G. 

Ophiuchi 

6.1 

17    7    9.446 

+0.0008 

27  39  32.92 

-0.029 

36 

Ophiuchi  {FiTBt  St:  r) 

5.4 

17  10  10.761 

-O.0369 

26  28  50.34 

-1.169 

e 

Ophiuchi 

3.4 

17  16  50.939 

-O.0006 

24  55    0.35 

-0.036 

43 

Ophiuchi 

5.4 

17  18    4.293 

-0.0002 

-28    3  45.04 

-0.040 

136  G. 

Ophiuchi 

6.3 

17  21  43.349 

-O.OOIO 

25  52  11.77 

-0.003 

151  G. 

Ophiuchi 

6.0 

17  26  31.425 

+0.0012 

26  12  22.29 

-O.026 

163  G. 

Ophiuchi 

6.3 

17  38    0.350 

+0.0002 

27  50  40.43 

-0.017 

X 

Sagittarii  {var.) 

4.4 

17  42  16.356 

+0.0002 

27  47  59.34 

-0.015 

4  G. 

Sagittarii 
Opniuchi 

6.2 

17  43  12.613 

-0.0003 

-26  56  46.04 

-O.03O 

63 

6.1 

17  49  43.904 

-0.0001 

24  52  17.05 

-0.015 

10  G. 

Sagittarii 

5.7 

17  51  23.602 

+0.0024 

28    3    8.53 

+0.015 

7 

Si^ttArii 

5.5 

17  57  42.208 

-0.0003 

24  16  57.01 

-0.007 

9 

Sagittarii 

6.0 

17  58  43.358 

-0.0006 

24  21  48.19 

-0.006 

66  B. 

Sagittarii 

4.7 

18  12  47.708 

0.0000 

-27    4  25.46 

+0.015 

67  B. 

Sagittarii 

6.4 

18  13  29.657 

-O.0044 

25  38  14.07 

-0.062 

70  B. 

Sagittarii 

6.4 

18  16  21.147 

+0.0013 

24  57  14.38 

-O.OOl 

68  G. 

Sagittarii 

6.2 

18  22  29.563 

0.0000 

26  41     7.67 

-0.046 

X 

Sagittarii 

2.9 

18  22  47.209 

-0.0033 

25  28    9.43 

-0.199 

69  G. 

Sagittarii 

6.3 

18  22  51.810 

+0.0018 

-26  48  30.14 

-0.032 

86  B. 

Sagittarii 

6.6 

18  23  43.012 

-O.0063 

26  38  10.42 

-0.054 

24 

Sagittarii 

5.7 

18  28  45.614 

-0.0002 

24    5  45.63 

-O.020 

117  B. 

Sagittarii 

5.8 

18  33  24.143 

-O.0015 

23  34  39.05 

-0.020 

26 

Sagittarii 

6.1 

18  36  44.258 

+0.0021 

23  54  45.29 

-0.023 

126  B. 

Sagittarii 

5.7 

18  39  39.759 

-0.0008 

-25    5  47.06 

-0.041 

yi 

Sagittarii 

5.0 

18  49    5.945 

+0.0001 

22  50  57.28 

-0.021 

v» 

Sagittarii 

5.1 

18  50    2.487 

+0.0060 

22  46  37.75 

-0.024 

6 

Sagittarii 

2.1 

18  50    3.394 

-O.0003 

26  24    7.93 

-0.075 

154  B. 

Sagittarii 

5.9 

18  50  55.523 

-O.0010 

23  16  54.34 

-0.021 

162  B. 

Sagittarii 

6.4 

18  53  11.524 

-0.0009 

-24  59  23.23 

-O.020 

127  G. 

Sagittarii 

6.4 

18  55  15.555 

+0.0023 

25    3  35.36 

+0.051 

168  B. 

Sagittarii 

6.3 

18  56  33.980 

+0.0006 

22  48  52.35 

+0.009 

172  B. 

Sagittarii 

5.8 

18  57  19.375 

+0.0002 

24  57  48.63 

-0.172 

189  B. 

Sagittarii 

6.1 

19    3    6.704 

+0.0012 

24  47  21.82 

+0.001 

191  B. 

Sagittarii 

6.5 

19    3  40.007 

-0.0011 

-23  19  25.38 

-0.067 

199  B. 

Sagittarii 

6.4 

19    7  26.877 

-O.O003 

-21  47  55.53 

-0.040 

OCOTJLTATIONS,  1916- 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCUI.TATIONS. 

JANUARY. 


The  Stab's 


Name. 


47  G. 

64  G. 
153  B. 

42 
6 

A 

31  B. 

32  B. 
3 

4 

40  B. 

48  B. 
50  B. 
24  G. 

65  B. 
B5  B. 

6 
a 

22 

116  B. 
134  B. 


29 
A 
151  B. 
96  B. 
0 

ISOB. 

170  B. 
186  B. 
252  B. 

6  G. 
22  B. 

9 
16 

X 

19 

22 

d 

136  B. 

75 

lo! 

106 
3 

4 

35  B. 
47  B. 
15 

6 


Librae 
Librae 
Librae 
Librae 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scon>ii 

Scorpii 
Scorpii 

Ubanus 

Capricomi 

Gapricomi 

Gapricomi 

Aquarii 

Aqiiarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

PiBcium 
Piscium 
Fiflcium 
Fiflcium 
Fiflcium 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 

Piscium 
Piscium 
Piscium 
Piscium 
Arietis 

Arietis 
Arietis 
Arietis 
Arietis 
Arietis 

Arietis 


Mag, 


6.1 
5.8 
6.3 
5.0 
4.7 

4.6 
5.4 
5.3 
5.9 
5.7 

5.4 
3.0 
4.9 
6.4 
6.2 

5.5 
6.0 
3.1 
1.2 

4.8 

6.2 
6.4 


6.2 

5.5 
5.5 
6.1 
6.5 
4.3 

6.0 
5.3 
6.0 
6.1 
5.8 

6.2 
6.4 
4.9 
6.4 
5.7 

4.6 
5.4 
5.8 
5.4 
6.5 

6.3 
3.7 
6.2 
6.1 
6.4 

5.8 
5.1 
6.4 
6.5 
5.9 

5.6 


M).04 
0.08 
0.16 
0.17 
0.22 

M).22 
0.22 
0.22 
0.23 
0.24 

rO.24 
0.24 
0.26 
0.26 
0.26 

1-0.27 
0.28 
0.30 
0.32 
0.32 

-0.33 
0.36 


Red 'n3  from 
1916.0. 


Aa 


-  3.0-26 


M).14 
0.05 
0.03 
-O.03 
40.05 

40.06 
0.06 
0.07 
0.10 
0.20 

40.20 
0.30 
0.31 
0.32 
0.36 

40.39 
0.40 
0.43 
0.56 
0.67 

40.81 
0.96 
0.99 
1.01 
1.05 


4l. 

1.12 
1.16 
1.19 
1.21 

41.26 


Aa 


// 


2.8-2142.4 
2.9  22    5.4 

2.7  2412.3 
3.0  23  32.8 

2.8  25  29.9 

-  3.0I-25    4.7 
24  17.1 

23  43.8 

24  59.8 
26    1.2 


3.1 
3.3 
3.0 
2.8 

3.2 
2.9 
3.0 
3.3 
3.4 


[-24  35.4 
25  52.4 
25  38.0 
24  29.8 
24  14.3 


3. 

3.4 

3.5 

3.5 

3.7 


4.4 
3.2 
3.4 
2.8 
1.7 

2.0 
1.6 
1.4 
1.0 
0.1 

0.9 

2.3 

2. 

2.7 

3.2 

3.3 
4.0 
3.9 
6.4 
7.2 

4  9.0 

10.1 

9.9 

10.6 

11.0 


061+10.8 
11.2 
11.3 
11.3 
11.8 


Apparent 

Declfna- 

tion. 


6.2 
2515.9 

25  23.6 

26  14.9 
24  55.9 


-  3.5-26  21.4 
3.6  27  18.0 

NEW 

-17  15.4 

-15  31.3 
1145.3 
13  6.9 
10  42.5 

8  12.1 

9  27.6 
8  14.6 
7  37.2 
6  59.1 
5  26.1 


7  + 


2  50.7 
010.2 
0  47.8 
0  39.7 
138.2 

119.1 

3  1.3 
2  27.9 

7  43.5 

8  53.9 

4l2  30.5 
14  55.0 

14  14.1 

15  59.0 

16  59.7 

4l6  32.5 

17  24.7 
17  51.2 
17  38.0 
19    6.5 


4ll.9|4l9  31.0 


Ax  CONJUUCnON  IN  R.  A. 


Greenwich 
Mean  Time. 


d 
1 


8 


0+ 

04 


h    m 

2  24.01+ 

6  17.4 

12  43.2 

15  26.0 

19  25.6 

20  24.9 
20  31.8 
20  33.0 

20  48.3 

21  6.4 

22  16.0 
22  2L 

0    1. 

014.3 

141.8 

145.8 
415.3 
6  32.8 
9  30.6 
9  49.0 

10  13.3 
14  50.4 


MOON. 

6  18  18.4 

2010.5 

7  9  40.3 

11  4.4 

12  51.3 
23  31.6 


4  4  26.4 
4  649. 
+  9  1. 
4ll  51.2 
-1151.3 


-  746.3 


23  32.8 
8    1    6.2 

2  40.4 
6  20.31+ 
17  50.1 

19  21.0 

8    7  51.1 

9  33.2 

9  42.8 

14  19.0 

17  10.5 
19  22.4 
2212.1 

10  12  50.3 
23  25.4 

11  12  25.1 
18    1    6.8 

317.8 
515.4 

8  44.2 

9  32.6 
14  8.6 
17  19.3 

19  20.8 

20  45.1 

18    0  28.3 


Hour 
Angle, 


h    m 
6   2. 
946.2 
8   3.6 
527. 
137.8 


1-0.8010 

-1.0193 

40.1756 

.8314 

40.6226 


5-0 


041. 
034. 
033.2 
018. 
0   1.2 


040 


4-0 


6-0 


1  5. 
110.2 
245.9 

2  58. 
422. 


5-0 


6-0 


5-1 


4-0 
0-0 


-1128. 
-  7   3.1 


040 


-658. 
4  7  2. 
4  824. 
+10   7.2 
-334. 


332.8 

2  2. 
031. 

3  1. 
950.9 


-  8  22.7 
+  344. 
+  523. 
+  632. 
+10  0.1 


-11 13. 
-9  6. 

-  621.2 
+  7  50.9 

-  6  62.9 


643. 

467. 

260.4 

066. 

226. 


+  313. 
+  740. 
+1046. 
-11 16.6 
-964.9 

-  618. 


.0943 
.7046 

-1.2669 
.0299 

+0.9506 


.5905 
+0.6711 
+0.2590i 
.8876 
.2850 


40.5510 
.6064 
.6741 
40.0421 
-1.2761 


.0994 
40.7422 

41.2762 


3-0 


.0226 
.5696 
.1574 
-0.8213 
.6427 


8-0 
0+1 


0-0 


5-0 
4-0 
3-0 


40.6376 
.1934 
.4204 
.1117 

41.3368 

-0.9239 
.3812 
.9341 
.7624 

-0.6662 


0-0 
0-0 
3-0 


740 


7-0 


.6276 
.6770 
40.6438 
-1.1437 
40.2368 


6-0 


4-0 


.5297 
.2703 
40.9381 
.6351 
.9028 


3-0 


2-0 


2-0 


7-0 
6-0 


.2424 
.2522 
.1041 
40.5294 
-0.8095 

.6678 


6-0 


68421-0.1698 
0.1603 
0.1336 
0.1262 
0.1149 


0. 

0.5882 

0.6946 

0.6972 

0.6007 


0.6016 
0.6017 
0.6018 
0.6020 
0.6021 


-0.1121 
0.1117 
0.1117 
0.1109 
0.1100 


60321-0.1066 
0.1064 
0.1014 
0.1007 
0.0963 


0. 

0.6033 

0.6047 

0.6048 

0.60601 


60601-0.0961 
0.0884 
0.0812 
0.0717 
0.0707 


0. 

0.6080 

0.6096 

0.6116 

0.6118 


0.6121  -0.0694 
0.6147-0.0642 


0.6627 

0.5629 
0.6602 
0.5489 
0.6473 
0.6385 

0.5386 
0.5373 
0.6361 
0.5336 
0.5261 

0.5252 
0.5191 
0.5183 
0.6183 
0.5166 

0.5166 
0.6160 
0.6142 
0.6115 
0.5110 

0.6118 
0.6140 
0.6146 
0.5149 
0.5168 

0.6160 
0.6173 
0.6183 
0.6190 
0.6194 

0.6207 


40.2282 

40.2314 
0.2475 
0.2488 
0.2504 
0.2582 

40.2582 
0.2591 
0.2699 
0.2616 
0.2647 

40.2649 
0.2646 
0.2642 
0.2642 
0.2631 

40.2622 
0.2614 
0.2603 
0.2522 
0.2441 


40.2319  4l5 
0.2175  428 
0.2148  490 
0.2123  4l4 
0.2077  -  7 


imrPar- 
ailelii. 


N. 


-14 
-29 
435 


-90 
-90 
-33 


-19-90 


460 


-8 


429-^ 


-14 


-^6-80 
422-45 


464 


462 
436 
-26 


7-85 
-  5 
-28 
-90 


-63-69 


454 
-  41 


-12 

-77 


-  9-84 
422-40 
-62-70 

425-37 
463     0 


473 


438 


479 


436 
483 

-  7 
423 

-  7 
4  4 

4l4 

475 
8 
485 
-22 
466 


40.2067  430-49 
0.2003  429-49 
0.1958  437-40 
0.1928  477-  7 
0.1907  -  2-71 

40.18601413-64 


S. 


-90 


+14 


436-44 


-78 
425 
-90 


4lO- 

477 
-  4 
8-86 


-10 


431-54 
420-^ 


-49 
440 

-90 
-65 
-89 
-89 
-77 

-16 
-86 
-9 
-82 
-29 

-69 
-52 

4l3 

-66 
-73 


0CCULTATI0N8,  1916. 
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ET^MENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

JANUARY. 


The  Stak's 


Nftme. 


19 

R 

A 
43 

48 

35 
d 

76 
76 

359  B. 
388  B. 

V 

431  B. 
78  B. 

37?  B. 

69 
75 
83 

85 
87 
89 

43  H. 
231  G. 

236  G. 
9  G. 

17  G. 

18  G. 
43  B. 

47  G. 

64  G. 
153  B. 

42 
6 

A 
31  B. 

3 

4 
40  B. 

n 

48  B. 
50  B. 

65  B. 
85  B. 

6 

a 
116  B. 
134  B. 
118  B. 

95  G. 

36 

43 

136  G. 
151  G. 

163  G. 


Leonis 
Leonis  (yar!) 
Leonis 
Leonis 
Leonis 

Sextantis 

Leonis 

Leonis 

Leonis 

Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Yiiginis 

YiiginiB 
Yirginis 
Virginis 
Vliginis 
Virginis 

ViiginiB 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 

Libree 

Librse 

Libne 

Libne 

Libne 
Libne 
libne 
Librae 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Ophiuchi 

Ophiuchi 
Oi^.  {Ist  star) 
C^hiuchi 
Ophiuchi 
Ophiuchi 

Ophiuchi 


liaf 


6.4 
5-101 
4.6 
6.3 
5.2 

6.1 
5.0 
6.7 
6.4 
6.0 

6.3 
6.3 
4.6 
6.2 
6.6 

6.3 
6.0 
4.9 
6.6 
6.6 

6.1 
6.8 
5.1 
6.6 
6.4 

5.7 
6.6 
6.4 
6.1 
6.7 

6.1 
6.8 
6.3 
6.0 
4.7 

4.6 
5.4 
6.9 
6.7 
6.4 

3.0 
4.9 
6.4 
5.6 
6.0 

3.1 
1.2 
6.2 
64 
6.2 

6.1 
5.4 
5.4 
6.3 
6.0 

6.3 


Rad'niltoin 
1016.0. 


+2.39 
2.39 
2.32 
2.23 
2.20 

+2.14 
2.07 
2.03 
2.00 
1.99 

kl.96 
1.93 
L90 
1.88 
1.72 

kl.62 
1.62 
1.36 
L34 
1.28 

+1.28 
1.27 
1.26 
1.14 
1.13 

1+1.12 
1.06 
1.00 
0.99 
0.96 

k0.91 
0.86 
0.79 
0.76 
0.71 

1+0.70 
0.70 
0.70 
0.70 
0.68 

1+0.68 
0.66 
0.66 
0.64 
0.62 

+0.69 
0.56 
0.66 
0.50 
0.42 

+0.40 
0.39 
0.37 
0.36 
0.34 


-10.2  + 
10.6 
10.4 
10.8 
10.8 

H0.6I+ 


30>- 


A3 


// 


-8.6 
8.6 
9.4 
9.6 

10.2 


+11  67.8 
11  49.0 
10  24.4 

6  68.0 

7  23.0 


-10. 

10.2 

10.7 

10.4 

10.3 

-9.6 
9.2 
8.1 
8.4 
8.2 

-8.3 
7.6 
7.5 
7.7 
7.6 

-7.6 
7.0 
6.8 
6.7 
6.8 

-6.6 
6.4 
6.7 
6.9 
6.3 

-5.4 
6.7 
5.4 
5.1 
6.6 

-  5.2 
5.3 
5.6 
6.1 
5.4 

-  6.3 
6.1 
6.0 
4.8 
6.0 

k4.7 
5.1 
4.6 
5.1 
5.0 

4.6 


JLupanaX 

DediDt- 

tkm. 


611.2 
4  3.9 
2  24.5 
2  28.2 
2    6.6 

0  35.4 
114.4 
0  21.8 
158.6 
616.3 

k  8  69.6 
11 1L8 
15  32.6 

14  56.0 

15  45.6 

-16  20.9 
17  26.5 
17  43.1 

17  48.7 

18  11.8 

-18  19.8 
20  4.4 
20  49.3 

20  68.5 

21  2.4 

-21 42.4 

22  6.5 
2412.4 

23  32.8 

25  29.9 

-26  4.7 
2417.1 

24  69.8 

26  1.2 
24  36.5 

-25  62.5 
26  38.0 

24  29.8 
26  6.2 
26  16.0 

-25  23.6 
26  14.9 

26  21.4 

27  18.0 
26  24.1 

-27  39.6 
26  28.9 

28  3.8 

25  62.3 
2612.6 

-27  60.8 


At  CoirjvHCTioir  or  R.  A. 


Qraokwlch 
HeanTimt. 


d     h    m 
81  21  43. 
21 47.4 
8  28.1 
16  27. 
22  42. 


li    m 
6k  8  2.2 

+  8  6.0 

-581. 
7+  213.8 
51+817.8-0 


816.1 
12  23.8 
16  47. 
21 IM 
22   8. 


-11 17. 
-224. 

063. 
+  612.6 

7  8.0 


3  + 


0  + 


84  0  27.8+918.4 
2  53.0+1139.9+1 

7  38.6-  742. 

8  24.5-658.2 

85  3   0.6+11   5.0-0, 


86 


87 


12  54.1 
23   6.6 

16  0.0 

17  31.6 

22  54.2 

23  24.4 
013.7 
121.0 

12  46.9 

13  29.3 


1410. 

21    9.7 

88    167.6 

2  23.6 

6  87.0 


10  20.8 
14  22.8 
21  3.2 
23  52.2 
4    1. 


5   2.6 

5  9.8 

6  26.9 
6  45.7 
6  67. 


7   3.2 


Hour 
Ai^to, 


9-0 


4+0 


.4208 

.6927 

.2174 

-1.2642 

-1.0902 


6-0 
2+0 


9-0 


-319. 
+  633.2 
-2  3.1 
+  023.9 
hi-  635.8 


4+0 


6  4. 
662.6 

7  67.7 
5  1.0 
419.1 


9-0 


3  39.2 
+  3  4.9 
+  742.1 
+  8  7.2 
-1148.8 


-  8 13.- 
-420.( 
+  2  4.1 

+  4  46.1 
846.1 


0  + 


+  944. 
+  961. 
+10  7.9 
+10  25.9 
36.1 


9+11 


8  47.0 

9  0.8 


+11 40.3 


40.6274 

+0.2090 

K9579 

10  35.81-  865.8+0.5073 

-0.6673 


-1040.3 
-10  26. 


13  11.0 

15  33.7 
18  38.2 


-  626.9 

-410.1 

-  113. 


30 


19  22.5{-  0  30.8 
0  10.0  +  4  4.5 
8  30.0.1-11 56. 


10  30.3^10  1.6 
1136.6-858.1 


14  29.4 


-  6 12.7 


15  49.1-4  56.4 
17  33.9-  316.1 


2144.11+043.3+0.86751 


+0.2613 

+0.3866 

.6966 

+1.1868 

8100 


-0.0664 
.2622 
.9029 

+0.6167 
.6861 


.7529 
40.6442 
+1.3046 
+0.0968 
-0.2441 


.7799 
+1.2074 
+1.2492 
-1.0262 
-0.7714 

-0.7716 
-0.3082 
-0.4000 
-0.3197 
-0.9660 


4-0 
6-1 
240 
5-0 


6+0 


.8827 
.1028 
.1172 
.9063 
.5764 


6+0 


4-0 


.0392 
.7740 
-0.0871 
+0.9112 
-0.6567 


3-0 


-0.6347 
.0069 
+0.0628 
+0.7095 
.6161 


7-0 


+0.6938 
-0.6003 
+1.0438 
-1.1441 
-0.8071 


0.5106 -0.23051+571-26 
0.6105  0.2306  +66-19 
0.6079  0.2398  +12  -76 
0.6064  0.2456  +90+27 
0.6056  0.2493     0-83 


60621-0.2516 
0.2553 
0.2563 
0.2675 
0.2576 


0. 

0.60601 

0.6061 

0.6065 

0.6066 


50591-0.2679 
0.2582 
0.2583 
0.2583 
0.2549 


0. 

0.5063 

0.6072 

0.5073 

0.6131 


61771-0.2604 
0.2438 
0.2289 
0.2259 
0.2193 


0. 

0.6235 

0.5345 

0.6366 

0.6408 


54121-0.2186 
0.2176 
0.2160 
0.1987 
0.1974 


0. 

0.5419 

0.5429 

0.5629 

0.5636 


0. 

0.6606 

0.6662 

0.5666 

0.5696 


0.6730-0 

0.6767 

0.5828 

0.5862 

0.5887 


0. 

0.5897 

0.5899 

0.6901 

0.6911 


0.6912 
0.6925 
0.5927 
0.6939 
0.6958 


0.69741-0 

0.6995 

0.5999 

0.6028 

0.6066 


5542M).1963 
0.1837 
0.1743 
0.1734 
0.1645 


58951-0.1093 
0.1089 
0.1082 
0.1073 
0.1039 


-0.1037 
0.0988 
0.0982 
0.0936 
0.0861 


0.6074 -0.0193  |f60 

0.6078 

0.6086 

0.60891-0.00181-62 

0.6094 


0.0167 
0.0062 


+0.0040 


0.61001+0.0179  lf62U  9 


Limlt- 

iDgPaiw 

aUals. 


N. 


+67-20 
+  7-86 
+55-31 
-31-88 
-17-88 

+39-46 
489+32 


-6 

+82 
6 

+81 
+71 
+74 
+42 


-90 
-11 
-89 

-3 
-14 
+40 
-38 


+24-57 

-6-90 
+73+30 
+72+36 
-24-90 
-7-90 


-  7 


+14 
-23 

-19 


.1663 
0.14691-86 
0.1305  |+32h36 
0.1232 
0.1121 


+67 


+64 
11 

+60 
+34 
-30 
+51 


-12 


.0790 
0.0697  +201-43 
0.0675  +23M0 
0.0626 
0.0268 


1+62 
10 


-10 
+62 


-28 


S. 


-90 


+16-61 
+10-^ 


-62 
-90 


-90 
-90 


-24-90 


-11 


+26-41 
-17-90 
fl9-48 


+10 
-90 

-  7 
-31 
-90 
-14 


-8-83 


-90 


-2 

-78 


-3 
-77 
+22 
-90 
-90 
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OCCULTATIONS,  1916. 


EaiyEMENTS  FOR  THE  PREDICTION  OF  GCCtlLT 
JANUARY. 


'SSS.' 


X  SagitUuii  (va 

4  G.  Sogittarii 

10  O.  Sa«ittarii 

66  B.  SHgittarii 

67  B.  Sagittarii 

68  G.  Sagittarii 
X  Sagittaril 

69  G.  Sagittarii 
86  B.  Sagittarii 

126  B.  Saiittarii 

tf  Sagittarii 


•0.29- 
0.28 
0.36 
0.20 
0.20 

*0.18- 
0.18 
O.IB 
0.18 
0.14 

+0.13- 


25  38.; 
-20  41.1 
25  2B.1 


SO  23  17.0 
23  37.4 

31  2  35.6 
10  21.7 
10  37.0 

13  53.6 

14  0.0 
14    1.7 
14  20.4 
2010.3- 
23  59.8  f 


■  231.8-fO.O 

■  522.0+1.1' 
1111.9+1 

11-10  57.3-0.8: 
749.1  H 
743.0-0.71 


7  41.' 


+0.51 


162  B 

Sagittarii 

6.4 

+0.12 

-5.0 

-24  6B.5 

1     1    9.2 

+  2  57.7 

-0.2348 

0 

127  G 

Sagittarii 

6.4 

+0.11 

-  5.0 

-25    3.7 

156.1 

+  341.6 

-0.0630 

0 

172  B 

Sagittarii 

5.8 

0.11 

6.0 

24  57.9 
NEW 

2  40.B 
MOON. 

+  426.5 

-0.0940 

0 

252  B 

Aquarii 

5.8 

fO.lO 

-1.0 

-  6  26.1 

S    419.4 

+  226.6 

+1.3484 

0 

6  G 

PiBcium 

6,2 

h0.09 

-0.4 

-2  60,7 

6  48.2 

+  362.6 

-0.8899 

0 

22  B 

Piecium 

6.4 

0,16 

+  0.8 

-  0  10.2 

17  69.2 

-819.7 

-0.3606 

0 

PiBcium 

4.9 

0.15 

1.1 

+  0  47.8 

19  38.6 

-  643.4 

-0,8971 

0 

9 

PiBcium 

6.4 

0.15 

l.l 

0  39,7 

1947.9 

-  634.4 

-0.7175 

0 

16 

Piscium 

5.7 

0.17 

1.6 

138.2 

6    016.6 

-  2 14.3 

-0.6219 

0. 

X 

Piscium 

4.6 

h0.20 

+  1.6 

h  1 19.1 

3   3.4 

+  027.3 

fO.6483 

0 

19 

PiBcium 

5.4 

0.20 

2.2 

3    1.3 

611.6 

+  231.6 

-0.6418 

0 

22 

PiBcium 

5.8 

0.23 

2.2 

2  27.8 

7  56.6 

+  511.3 

h0.6631 

0. 

d 

Piacium 

5.4 

0.30 

4.4 

7  43.5 

22   9.5 

-6   2,0 

-1.1026 

0 

136  B 

PiBcium 

6.5 

0.39 

5.2 

8  63.9 

7    8  26.4 

+  466,0 

+0.2588 

0, 

75 

PiBcium 

6.3 

M).50 

+  6,9 

+12  30,6 

21    4.5 

-  649,0 

-0.4990 

0. 

n 

PiBcium 

3.7 

0.62 

8.2 

14  64.7 

S    9  26.5 

+  510.1 

hO.2460 

0. 

m 

PiBcium 

6.2 

0.65 

8.0 

14  14.1 

1131.2 

+  713.0 

h0.9491 

0. 

106 

PiBcium 

6.1 

0.66 

8.7 

16  59.0 

13  29.0 

+  0   5.1 

-0.5076 

0, 

3 

Arietie 

6.4 

0.70 

9.1 

16  69.7 

16  52.9 

-^1137.2 

-0.8721 

0. 

4 

Arietis 

5.8 

+0.71 

+  9.0 

+16  32.4 

17  40.2 

-1051.4 

-0.2191 

0. 

Arietis 

5.1 

0.76 

9.4 

17  24.6 

22    9.9 

-  630.2 

-0.2298 

0. 

36  B 

Arielis 

6.4 

0.80 

9.6 

17  51.2 

B    116.5 

-329.4 

■0.0840 

0, 

47  B 

Arietiii 

6.5 

0.83 

9.6 

17  37.9 

3  15.4 

-  134.3 

^.5426 

0. 

15 

Arietia 

5.9 

0.84 

10.] 

19    6.4 

4  38.0 

-  0 14.2 

-0.7829 

0. 

e 

Arietis 

5.6 

+0.89 

+10,3 

+19  31.0 

816.7 

+  317.6 

-0.5348 

0. 

26 

Arietia 

6.2 

0.97 

10.4 

19  29.2 

14  19.8 

h  9   9.1 

rfl.5958 

0, 

Arietis 

5.4 

1.02 

11.1 

21  36.1 

18  14.4 

-11   3.7 

-1.0249 

0, 

< 

Arietis  imtan) 

4.6 

1.16 

11.0 

21   0.5 

10    3  59.0 

-  1  37.7 

+1.1883 

0, 

64 

Arietis 

5.8 

1.36 

11.9 

24  25.8 

15  46.2 

h  946.4 

-0.9017 

0. 

7 

IVuri 

5.9 

fl.42 

+11.7 

+24  11.2 

20  30.6 

-938.5 

-0.0486 

0. 

11 

Tauri 

6.1 

1.47 

11.8 

25    3,7 

23  26.5 

-  648.5 

-0.6713 

0, 

16 

■fturi 

5.4 

1.49 

11,4 

24    1.8 

11     1  19.7 

-  469.0 

^.6728 

0, 

17 

Tmri 

3.8 

1.49 

11,4 

23  61.2 

121.8 

-  457.0 

LfO.8702 

0, 

18 

Tauri 

5.6 

1.50 

11,6 

24  34.8 

129.2 

-  4  50.0 

+0.0844 

0. 

28 

Thuri 

4.3 

fl.40 

t-11.5 

+24  12.6 

130.8 

-448.4 

+0,4963 

0. 

lUuri 

4.1 

1.60 

11.4 

24    6.6 

148,1 

-4  31.8 

+0.6360 

0. 

21 

Tauri 

5.8 

1.50 

11.5 

24  17.8 

150.2 

-  429.6 

+O.4340 

0. 

22 

Tauri 

6.5 

1.60 

11.5 

24  16,2 

154,1 

-  425,8 

+0,4701 

0. 

23 

Tauri 

4.3 

1.50 

11.3 

23  41.4 

2    2.4 

-  4  17.8 

+1.1221 

0. 

- 

l^uri 

3.0 

+1.51 

+11.3 

+23  51.0 

2  34.'d 

-346.8 

+1.0046 

0. 

0CCULTATI0N8,  1916. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 


Ths  Stab'b 


At  CoNJUKcnoN  nr  R.  A. 


Limit- 
ing Par- 
an«l8. 


Name. 


7 
8 
4  H. 

P 
X 

7  B. 

8  B. 
7  B. 

4  B. 

n  B. 

2  B. 

!5 
«  B. 

;6 

19 

5  B. 

€ 

t9 
10 

(8 
>2 
A 

57  B. 
n  B. 
52 
u 


Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Aurjgse 

Aurigse 

Auricse 

Taun 

Aurigse 

Auricse 

Taun 

Tauri 

Tauri 

Tauri 

Tauri 

Geminorum 

Qeminorum 

(jeminorum 

Geminorum 

Geminorum 
Geminorum 
Geminorum 
Geminorum 
Gemincftrum 

B.D. +230 1744 

Geminorum 

Geminorum 

Geminorum 

Cancri 


Neptune 
19  B.  Cancri 

e        Cancri 
}2  B.  Cancri 

e       Cancri 

6        Cancri 
59  B.  Cancri 
X       Cancri  (var.) 
Bl        Cancri 
n       Cancri 

27  B.  Cancri 

18  Leonis 

19  LeoniB 

R       Leonis  (var.) 
A       Leonis 


43 

48 

85 

d 

76 
76 

t59  6. 
»8B. 

V 

181  B. 


Leonis 

Leonft 

Sextantis 

Leonis 

Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 


Mag. 


Red'ns  from 
1916.0. 


Aa 


3.7 
5.2 
5.3 
5.6 
5.3 

6.0 
6.5 
6.0 
6.4 
6.5 

5.7 
5.1 
5.6 
4.6 
4.7 

6.1 
3.2 
5.7 
6.2 
6.3 

6.2 
5.8 
6.1 
5.1 
6.0 

6.4 
6.3 
6.3 
6.3 
5.6 

7.7 
6.0 
6.5 
6.5 
6.3 

4.2 
6.1 
6.2 
6.4 
5.6 

6.4 
6.8 
6.4 
^10 
4.6 

6.3 
6.2 
6.1 
5.0 
5.7 

5.4 
6.0 
6.3 
6.3 
4.5 


Aa 


+1.62 
1.52 
1.54 
1.69 
1.77 

+2.00 
2.08 
2.12 
2.19 
2.28 

+2.28 
2.28 
2.38 
2.39 
2.38 

+2.43 
2.61 
2.66 
2.70 
2.70 

+2.67 
2.71 
2.74 
2.77 
2.73 

+2.76 
2.79 
2.78 
2.81 
2.83 


// 


tion. 


Greenwich 
Mean  Time. 


+11.3 
11.3 
11.8 
11.6 
11.0 

+10.7 
10.1 
10.0 
9.6 

8.7 

8.4 
7.9 
7.9 
7.7 
6.9 

7.2 
3.9 
3.2 
3.1 
3.0 

2.4 
1.7 
1.7 
1.1 
-0.7 

0.0 
0.5 
0.8 
1.0 

2.8 


6.2  1+2. 


+2.84 
2.81 
2.86 
2.86 

+2.83 
2.86 
2.83 
2.80 
2.80 

+2.81 
2.76 
2.76 
2.76 
2.72 

+2.66 
2.66 
2.62 
2.69 
2.66 

1+2.56 
2.64 
2.62 
2.60 
2.49 

47 


3.8 
5.0 
6.4 
5.4 


+23  48.0 

23  63.0 
26  19.8 

26  16.0 
25  26.1 

+27  46.7 

27  34.9 
27  65.7 
27  62.6 
27  36.6 

+26  62.5 
25  61.2 
27  66.8 
27  35.7 
25  66.8 

+27  34.3 
25  13.0 

25  29.0 

26  11.6 
26    1.8 

+24  20.2 

24  16.2 

25  1.9 
2612.8 
23    6.5 

+23  4.1 
23  12.8 

22  35.9 

23  21.0 
21  49.6 

+19  44.3 
21   0.7 

18  22.7 

19  68.0 
19  60.5 


-  5.9+18 


5. 

6.2 

6.7 

8.1 

8.3 

.  8.6 
10.4 
10.6 
10.6 
11.7 

-12.6 
13.1 
13.4 
14.1 
14.2 

-14.6 
14.6 
14.6 
14.6 


27.7 
19  8.7 
17  33.0 

15  20.0 

16  17.3 

+16  43.6 
12  11.7 
11  67.3 
11  49.0 
10  24.4 

6  68.0 

7  23.0 
511.1 
4  3.9 
2  24.5 

+  2  28.1 
2  6.4 
+  0  35.4 
-  1 14.6 


16.0     0  21.8 
-14.8U  1 68.5 


-  232.2-0.4902 


Hour 
AMle, 


d     h     m 
11     3  21.1 
3  21.7 

3  61.6 
13  18.0 
18  41.6 

18  8  23.7 
13  46.1 
16  4.6 
21  10.0 

18    3  65.7 

4  29.6 

5  41.0 

10  44.0 

11  48.5 
13  57.4 

15  17.7 
U  10  66.7 

16  11.6 

17  47.9 

18  6.4 

19  30.3 

15  010.6 
112.8 
619.7 

5  21.6 

9  46.6 

13  37.6 

14  46.6 

17  14.1 

16  2  29.1 

6  24.3 
8  36.6 

14    9.6 

18  27.8 
18  30.4 

20  37.4 
23  37.8 

17  167.7 

10  30.9 

11  68.7 


h    m 
3   1.6 
3   1.0 


+  635.4 
+1148.0 

+  1  2.4 
+  613.9 
+  827.6 
-1037. 
-4   6.6 


-0.6462 
+0.6825 


-0.7752 
-1.1066 
.9767 
-0.6820 


3-0 


+10  8.9 

-  920.2 

-  8 19. 

-  421.1 

-  4 19.3 


15    1.8 

18    3  55.6 

4  27.9 


332.8 
223.8 
228.9 
331.1 
636.7 


+1.1403 
+1.0494 


0.53831+0 

0.6383 

0.6384 

0.5408 

0.6420 


-1.1445  0.6444 


+0.0384 
0.0257 
0.0202 

40.0081 
6456-O.0081 


0.5450 
0.5451 
0.5464 
0. 


+0.1287  0.5466M) 
+1.2488  0.5456 
-1.1637  0.6464 
-0.8026  0.6463 
+0.9626  0.5452 


663.2 
162.4 
666.81-0.1618 
829.8~1.0986 


-0.8832  0.5450-0.0361 
+0.5863  0.5420  0.0805 
0.5408  0.0922 
0.5404  0.0967 
847.81-0.9475  0.6403  0.0964 


9-0 


0.6386 
0.6383 
0.6371 
0.6371 


+66 


+0.7880  0.53991-0.0994 

0.1095 
0.1117 
0.1203  M6 
0.1203 


+0.3729 
.6837 
[-1.2600 
+1.0604 


0  3.0+0.6526 
340.6-0.1217 
447.2+0.3981 
7 10.0-0.7780 
752.8-0.6130 

4  5.0+1.1326 
167.OrO.6398 


325.6 
7  35.8 
738.3 


+1.2674 
-1.2663 
-1.1376 


+  941. 
-11 23.7 
-9  8.1 
-060.6 
+  034.7 


4-0 


.0306 
-1.3686 
-0.0770 
+0.6836 
+0.3218 


+  332. 
^  767.3 
-  725.9 


1-0 


4  31.8-  722.1 


19 


16    4.6 

22  67.6 

6    7.1 

9  35.8 

18  36.2 

2166.6 

20  3  20.4 
411.6 
6  28.8 
8  62.3 

13  33.7 

14  19.0 


+  252.0 


+1031.2 
-  730. 
-3  9 
+  535. 
+  860. 


955.7 
9  5.9 
662. 
4  33.4 
0  0. 

043. 


.8093 
+0.1321 
+0.2668 
+0.4016 
-0.5715 

+1.2047 
.7784 
.4477 
.6654 
.2613 


1-0 
1+0 
4-0 


0+0 


1-1.2101 
-1.0466 

.0259 
kl.2963 

.8660 

.6668 


8-0 


4-0 


7M) 


N. 


.1043 
0.1043 
0.1032 
0.0824 
0.0702 


.0094lf5ll-  8 
0.0122  +77+01 
0.0243  N5I-62 
0.0268 
0.0319 


+86 
+34 


-14 


a 


f90+42 
+90+35 
+16-61 
+  6-60 
+90+15 

-32-62 
-  2-02 
-28-62 
-17-62 
3-68 


-4-02 
+90+86 


-10-62 


+  9 
-31 


-26-04 


-64 


+90+18 


-6 


[flO-68 
46i-65 
90!+34 


0.6357M).1294h81 
0.5344  0.1370 
0.6340  0.13931+68 
0.5332  0.1440 
0.6299  0.1612 


0.5297 
0.6277 
0.6268 
0.5242 
0.5242 


+  2 

[+361-34 

1^L67 
+151-58 


0.6235M) 

0.5224 

0.6216 

0i5189 

0.6184 


-0.1686 
0.1720 
0.1812 
0.1881 
0.1881 

1914l+4l!-35 
1959  -60-04 


0.5176 
0.5141 
0.6140 
0.6140 
0.6118 

0.6107 
0.5102 
0.6099 
0.5099 
0.6101 


0.5106M) 

0.5107 

0.5109 

0.5113 

0.6122 


0. 

0.1993 1+39;-39 

0.2110 

0.2129 1+62:-20 


-0.2167 
0.2311 
0.2317 
0.2317 
0.2413 

-0.2473 
0.2511 
0.2636 
0.2673 
0.2583 


.2696 
0.2697 
0.2600 
0.2602 
0.2604 

0.51231-0.2604 


+90+34 
+  8-67 
+90+46 
-391-70 
-25h70 


-  i:-74 
+50.-32 
+58^26 
+67-19 
+13-74 

+90+28 
+  2-88 
+69'-19 
+  9h84 
+67-30 

-27^-88 
-14-88 
+42i-44 


+89 
-2 

+86 


+35 
-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

FEBRUARY. 


The  Stab's 


Name. 


78  B. 

X 
370  B. 
69 

75 
83 
85 
87 
89 

43  H. 

231  G. 

236  G. 

9  G. 

17  G. 

18  G. 
43  B. 
47  G. 
64  G. 

153  B. 


h 

A 

31  B. 

32  B. 

3 

4 

40  B. 

fC 

48  B. 

50  B. 

65  B. 

85  B. 

6 

a 

116  B. 

134  B. 

118  B. 

95  G. 

36 

43 

136  G. 

151  G. 

163  G. 

X 

4  G. 

66  B. 

67  B. 

68  G. 

X 

69  G. 

86  B. 

126  B. 

6 

162  B. 

127  G. 

Virginis 
Yirgmis 
Virginia 
Virginis 
Virginia 

Virginia 
Virginia 
Virginia 
Virginia 
Virginia 

Virginia 

Virginia 

Virginia 

Libree 

Libree 

Librae 
Librae 
Libree 
Libree 
Libree 

Librae 

Scorpii 

Scorpii 

Scorpii 

Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Ophiuchi 
Ophiuchi 
Ophi  {Ut  star) 

Ophiuchi 
Ophiuchi 
Ophiuchi 
Ophiuchi 
Sagittarii  {mr.) 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sf^ttarii 
Sagittarii 

Sagittarii 


Mag. 


6.5 
5.3 
4.8 
6.0 
4.9 

5.6 
5.6 
6.1 
5.8 
5.1 

5.5 
6.4 
5.7 
6.5 
6.4 

6.1 
5.7 
6.1 

5.8 
6.3 

5.0 
4.7 
4.6 
5.4 
5.3 

5.9 
5.7 
5.4 
3.0 
4.9 

6.4 
5.5 
6.0 
3.1 
1.2 

6.2 
6.4 
6.2 
6.1 
5.4 

5.4 
6.3 
6.0 
6.3 
4.4 

6.2 
4.7 
6.4 
6.2 
2.9 

6.3 
6.5 
5.7 
2.1 
6.4 

6.4 


Red'ns  from 
191ft.O. 


Aa 


+2.38 
2.31 
2.30 
2.25 
2.16 

+2.14 
2.10 
2.10 
2.10 
2.09 

+2.01 
2.00 
2.00 
1.94 
1.90 

+1.90 

1.88 
1.83 
1.80 
1.74 

+1.71 
1.68 
1.66 
1.66 
1.65 

+1.66 
1.66 
1.64 
1.65 
1.63 

+1.62 
1.61 
1.57 
1.55 
1.52 

+1.51 
1.46 
1.36 
1.35 
1.32 

+1.30 
1.27 
1.25 
1.21 
1.19 

+1.18 
1.06 
1.04 
1.01 
1.00 

+1.01 
1.00 
0.93 
0.90 
0.87 

+0.87 


Aa 


// 


-15.1 
14.7 
15.1 
14.4 
13.4 

-13.6 
13.3 
13.4 
12.8 
12.7 

-12.5 
12.4 
12.3 
11.6 
11.2 

-11.1 

11.2 

10.6 

10.3 

9.2 

-  9.3 

8.4 
8.5 
8.8 
9.0 

-  8.5 
8.1 
8.6 
8,1 
8.1 

-  8.5 
7.8 
8.0 
7.8 
7.3 

-  7.2 
6.6 
6.4 
5.8 
6.3 

-  5.4 
6.0 
5.8 
5.0 
4.9 

-  5.2 
4.4 
4.9 
4.3 
4.7 

-  4.3 
4.3 
4.4 
3.8 
4.1 

-4.0 


Apparent 

Declinap 

tion. 


-  5  15.4 

8  59.6 

7  32.3 

11  11.8 

15  32.5 

k4  56.1 
15  45.6 
15  21.0 
17  26.6 

17  43.2 

-17  48.8 

18  11.9 
18  19.8 
20    4.5 

20  49.4 

-20  58.6 

21  2.5 
2142.5 

22  5.5 

24  12.4 

-23  32.9 

25  30.0 

25  4.8 

24  17.2 

23  43.9 

-24  59.9 

26  1.3 

24  35.5 

25  52.5 

25  38.1 

k24  29.9 

26  6.3 
25  16.0 

25  23.7 

26  14.9 

-26  21.5 

27  18.1 

26  24.1 

27  39.6 
26  28.9 

\-2S    3.8 

25  52.3 

26  12.5 

27  50.8 
27  48.1 

-26  56.9 
27    4.5 

25  38.3 

26  41.2 

25  28.2 

-26  48.6 

26  38.2 

25  5.9 

26  24.2 
24  59.5 

h25    3.7 


At  CoNJiTifCTioir  at  R.  A. 


Greenwich 
Mean  Time. 


d     h     m 

81  8  40.3 
18  27.2 
21 10.1 

82  4  33.4 
20  23.0 

22  54.8 
88    417.3 

4  47.6 

5  36.9 

6  44.4 


h  m 
\-  5  28. 
+  4  1.1 
+  639.0 
-10 11.6 
+  5   7.6 

+  734.5 
-11 13.8 
-1044.5 

-  956.9 

-  851.6 


84 


18  12.0 

18  55.7 

19  37.4 
2  39.9 
7  30.8 


+  212. 
+  254. 
+  334.8 
+1022.4 
I-  8  57.2 


7 

12 

16 

20 

86    2 

5 

10 
11 
11 
11 

11 
11 
13 
13 
14 

15 
16 
19 
21 

86  1 

1 

6 

15 

17 

18 

21 
22 

87  0 

4 
6 

6 
18 
18 
21 
21 

21 
22 

88  4 

8 
9 

10 


57.3 

13.9 

1.0 

7.0 

54.8 

47.3 

1.6 

4.5 

11.9 

13.1 

29.4 

48.6 

2.5 

7.9 

54.2 

8.4 
45.8 
24.9 
51.4 

1.0 

46.5 
42.2 
17.6 
21.8 
30.2 

28.6 
53.0 
39.3 
58.1 
34.1 

55.3 
2.2 
18.0 
41.5 
48.2 

50.0 
9.3 

11.7 
9.2 

21.2 

8.6 


Hour 
Ancle, 


0-0 


.6322 
+0.8070 
Ul.4005 
+0.6035 
+1.3714 

+0.1633 
-0.1767 
-0.7137 
+1.2785 
+1.3210 


4-0 


6-0 


-  831.7 

-  424.5 
■  045.8 

-  311.0 

-  943.2 

-11  30.9 

-  726.7 

-  626.2 

-  6 19.1 

-  6 18.0 

-  6  2.2 

-  543.8 

-  4  32.9 

-  4  27.6 

-  246.6 

-  231.9 

-  058.3 
134.4 
355. 
657.0 


0-0 


+  740.7 
-11 35.7 

-  321.5 

-  1 22.4 

-  0 16.9 


+  234.1 
+  353.2 
+  536. 
+  944.9 
+11 16.9 


+11 37.2 
I-  143.6 
128.5 
1+  1  46.6 
+  153.0 

+  154.6 
+  2 13.2 
+  8  0.6 
+1148.3 
-11  2.6 

1-10 17.1 


9585 
.7035 
-0.7036 
-0.2374 
-0.3295 

-0.2486 
-0.8994 
-0.8159 
-1 .0382 
40.1926 

-0.8413 
+0.6569 
40.1138 
-0.7084 
-1.2768 

-0.0139 
+0.9955 
-0.5902 
+0.7086 
+0.2853 

-0.8951 
+0.5871 
-0.5007 
.5695 
40.0669 

+0.1263 
+0.7912 
-0.4532 
40.7740 
-0.4378 

+1.1286 
-1.0927 
.7512 
40.9480 
40.9343 

40.0812 
+0.6640 
-0.7665 
+0.5066 
-0.7092 

40.6400 
40.4895 
-0.5750 
+1.1135 
-0.1826 

-0.0287 


0.5520r0.1981 


f 


Lts> 
iBffif 


N.^: 


f  9S 
0.2518  t«l  » 
0.2502H^: 
0.244S 
0.2292|t©- 


0.51761-0.2586 

0.5217 

0.52291 

0.5267 

0.5363 

O.5380rO.22C2 
0.6417  0.2193|f5^ 
0.5421  0.2186 -!-« 
0.5427  0.2174  *7^t 
0.5434  0.21591*7?^ 


0.5526 
0.5532 
0.5587 
0.5625 


0.5628-0.1723 


0.1968 
0.1956 
0.1828 
0.1732 


9-0 


0.5662  0.1634 
0.5692  0.1550 
0.5723 
0.5773 

0.5793-0.1219 


0.5822 
0.5830 
0.5831 
0.5831 

0.5832 
0.5835 
0.5843 
0.5843 
0.5855 


0.1456  -30^ 
0.1291  ^3&4: 

-21MI 


*¥.'' 


fj-V*! 


0.1108 
O.1O80 
0.1077 
O.1077Mfr- 

-O.10«9  ^25-^ 
O.1O60  ^*J^ 
0.1027  -  T^ 
0.1025  *^: 
0.0976  ^• 


0.5856 -O.0970 


0.5866 
0.5882 
0.5895 
0.5912 


0.0924  fSfir^ 
O.O850  -  4r^ 
O.O780  -  H 
0.0688  *24-^ 


0.5915-0.0666 


0.5938 
0.5969 
0.5974 
0.5977 


0.0519  ^V 
0.0256    ■ 
0.0192  *&' 
0.0156  - 


^!* 


^2ft^ 


0.5984 -O.0063»^ 
O.5986r0.0020  -^/ j 
O.59894O.0037  -^ 
0.5993  0.0173  ^l 
0.599d  0.0224  *«?^J- 

0.599440.02351*2?^^ 

0.5985 

0.5985  0.0591 

0.5978  0.0695  #^ 

0.5978  0.0699  -1^ 

O.5978U.0700  ^' 

0.0709  ii 
0.0892  'f^ 

O.1009  ^^, 

0.1043  ♦•H-^^ 


0.5977 
0.5960 
0.5946 
0.5941 


O.5938Uo.l066l*2:i 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 


TBS  Stab's 


At  CovjvKOwnr  w  R.  A. 


Limlt- 

mMU. 


NftlDB. 


72  B. 
B9  B. 

i> 

08  B. 
X 

49 
63 

74  B. 
29  B, 
36  B. 

6 
o 


Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Gapricomi 
Capricomi 


liaf 


5^ 
6.1 
4.9 
6.1 
4.9 

6.5 
6.3 
6.1 
6.1 
6.5 

5.5 
6.6 


Red'nsfrom 
1916.0. 


A«t 


M).86 
0.83 
0.81 
0.801 
0.77 

M).76 
0.71 
0.71 
0.63 
0.62 

40.55 
+0.51 


Aa 


// 


4.0 
3.9 
3.6 
3.9 
3.6 

3.7 
3.6 
3.6 
3.1 
3.1 

3.5 
3.4 


Appsnot 
tkm. 


Oraokwich 
Mean  Tim*. 


Hour 
An^e, 


k24  67.9 
24  47.4 
26  24.2 
24  19.5 
24  40.4 

1-24  7.7 
23  37.2 
23  37.4 
22  68.2 
22  60.0 

-19  22.9 
-18  61.8 


h    m 
10  66.1 
13    9.6 
16  67.9 

16  59.0 
19  46.4 

19  61.1 
128.6 
136.4 

10  4.0 

11  0.8 

17  24.3 
21  43.6 


h    m 

981. 

723.6 

442. 

441. 

1  3.7 


6-0 


0+0 
0-0 


-068. 
-i-  426.8140 
+  432.6 
-11 18. 
-1024.4 


-  4 15.5 
I-  0  6. 


.0402 
+0.0341 
.9842 
.0971 
+0.7378 


1+0 


.2037 

.4877 
+0.6076 

.2032 
+1.2271 


8+1 


0-0 


1.0897 
.7866 


0.6936 
0.5926 
0.6912 
0.6912 
0.6892 

0.5892 
0.6861 
0.6860 
0.6808 
0.6802 


N. 


+0.1069  If  221-45 
0.1153  +26-41 
0.1231  +65+16 
0.1232  +20-^9 
0.1336  +65-1 


k0.1338 
0.14861+64 
0.1488  +56 
0.16971+67 
0.1719 


0.6760+0.1862 
0.678040.1953 


-9 


S. 


+65 

+371-31 


-16 
-15 
+34 
+37 


+67 
-301-90 


-90 


MARCH. 


V 

Capricomi 

5.3 

+0.48 

-3.2 

-18  26.2 

1     157.0 

+  357.8 

-0.3729 

0.6701 

+0.2036 

+14 

-65 

81  B. 

Capricomi 

6.4 

0.46 

3.0 

18  20.8 

5  51.0 

+  743.2 

+0.3465 

0.6674 

0.2109 

f63 

-24 

19 

Capricomi 

5.7 

0.44 

2.8 

18  14.6 

8    9.6 

+  966.7 

+0.7340 

0.6667 

0.2160 

+72 

-3 

94  B. 

Capricomi 

6.7 

0.42 

3.1 

16  21.4 

9  24.0 

+11   8.3 

-0.8941 

0.6649 

0.2171 

-12 

-00 

21 

Capricomi 

6J^ 

0.42 

2.8 

17  61.6 

10  44.7 

-1133.8 

+0.9106 

0.6639 

0.2194 

+72 

+  8 

6 

Capricomi 

4.2 

+0.41 

-2.7 

-17  34.1 

12  65.2 

-928.1 

+1.0989 

0.6624 

+0.2229 

+72 

+21 

Mbrcubt 

0.3 

-16  64.9 

NEW 

15  17.6 
MOON 

-  711.0 

+0.9775 

0.6194 

0.2215 

+73 

+11 

136  B. 

Piscium 

6.5 

+0.22 

+  3.6 

+  8  63.9 

6  18  16.9 

-  725.4 

+0.1661 

0.5251 

+0.2497 

+52 

-32 

75 

Piscium 

6.3 

+0.27 

+  4.9 

+12  30.5 

6    6  41.7 

+  4  36.2 

-0.5987 

0.5259 

+0.2373 

+11 

-74 

p 

Piscium 

3.7 

0.35 

6.1 

14  54.9 

18  49.6 

-  7  38.8 

-0.3564 

0.5276 

0.2223 

+24 

-57 

LOl 

Piscium 

6.2 

0.37 

6.0 

14  14.0 

20  54.8 

-  537.6 

+0.8273 

0.5281 

0.2195 

+90 

+  7 

105 

Piscium 

6.1    0.38 

6.6 

15  58.9 

22  47.3 

-  348.7 

-0.6201 

0.5283 

0.2168 

+10 

-71 

3 

Arietifl 

6.4  1  0.40 

7.0 

16  59.7 

7    2    7.2 

-  035.0 

-0.9841 

0.5290 

0.2121 

-12 

-73 

4 

Arietis 

5.8  1+0.41 

+  6.9 

+16  32.4 

2  63.5 

+  0  9.9 

-0.3367 

0.5291 

+0.2110 

+25 

-54 

X 

Arietis 

5.1 

0.44 

7.3 

17  24.6 

7  17.9 

+  4  25.8 

-0.3503 

0.5301 

0.2043 

+24 

-54 

35  B. 

Arietis 

6.4 

0.47 

7.6 

17  51.1 

10  20.8 

+  7  22.9 

-0.2076 

0.5307 

0.1996 

+32 

-46 

47  B. 

Arietis 

6.5 

0.49 

7.6 

17  37.9 

12  17.3 

+  915.6 

+0.4127 

0.5312 

0.1964 

+)B3 

-13 

15 

Arietis 

5.9 

0.50 

8.0 

19    6.4 

13  38.2 

+1033.9 

-0.9033 

0.5315 

0.1943 

-  8 

-71 

6 

Arietis 

5.6 

+0.54 

+  8.2 

+19  30.9 

17  12.7 

-  958.5 

-0.6592 

0.5323 

+0.1883 

+  7 

-69 

26 

Arietis 

6.2 

0.60 

8.4 

19  29.1 

23    8.6 

-  414.0 

+0.4592 

0.5338 

0.1780 

+72 

-  9 

V 

Arietis 

5.4 

0.64 

9.1 

21  36.1 

8    2  59.0 

-  031.2 

-1.1508 

0.5348 

0.1710 

-28 

-68 

u 

Arietis 

5.7 

0.66 

8.6 

19  39.4 

4  40.4 

+  1   7.0;+1.2337 

0.5352 

0.1679 

+89 

+44 

e 

Arietis  {mean) 

4.6 

0.76 

9.1 

21    0.5 

12  33.0 

+  844.1+1.0412 

0.5372 

0.1529 

+90 

+29 

64 

Arietis 

5.8 

+0.90'+10.3 

+24  25.8 

9    0    8.6 

-  4   3.4 

-1.0377 

0.5400+0.1294 

-20 

-66 

66 

Arietis 

6.1 

0.93     9.6 

22  31.1 

2    4.6 

-  2 11.2 

+1.2912 

0.5405  0.1253 

+74 

+58 

7 

Tauri 

5.9 

0.97   10.2 

24  11.2 

4  48.8 

+  027.5 

-0.1920 

0.5411 

0.1195 

+32 

-36 

11 

Tauri 

6.1 

1.01    10.4 

25    3.7 

7  42.2 

+  315.1 

-0.8114 

0.5417 

0.1133 

-  4 

-65 

16 

Tauri 

5.4 

1.04 

10.1 

24    1.7 

9  33.8 

+  5   3.0 

+0.5236 

0.5421 

0.1092 

+79 

+  2 

17 

Taiui 

3.8 

+1.04 

+10.0+23  51.2 

9  36.0 

+  5   5.0 

+0.7197 

0.5421 

+0.1091 

+90 

+13 

18 

Tauri 

5.6 

1.04 

10.2 

24  34.8 

9  43.2 

+  5 12.0 

-0.0611 

0.5421 

0.1089 

+39 

-28 

q 

Tauri 

4.3 

1.04 

10.1 

24  12.5 

9  44.8 

+  5 13.5 

+0.3482 

0.5421 

0.1088 

+64 

-  7 

20 

Tauri 

4.1 

1.04 

10.1 

24    6.5 

10    1.8 

+  530.0 

+0.4868 

0.5422 

0.1082 

+75 

0 

21 

Tauri 

5.8 

1.04   10.1 

24  17.8 

10    3.9 

+  5  32.1 

+0.2863 

0.5422 

0.1081 

+60 

-10 

22 

Tauri 

6.5 

+1.05i+10.1 

+24  16.2 

10    7.8 

+  535.8 

+0.3221 

0.5422 

+0.1060 

+63 

-8 

23 

Tauri 

4.3 

1.05     9.9i  23  41.41 

10  16.9 

+  543.6 

+0.9699 

0.5422 

0.1076 

+90 

+29 

V 

Tauri 

3.0 

1.05 

10.0 

23  50.9 

10  47.6 

+  6 14.2 

+0.8529 

0.5423 

0.1065 

+90 

+21 

27 

Tauri 

3.7 

1.06 

9.9 

23  48.0 

11  33.6, 

+  658.7 

+0.9877 

0.5425 

0.1048 

+90 

+31 

28 

Tauri 

5.2 

1.06   10.0 

23  53.0 

11  34.2 

+  6  69.3+0.8973 

0.5425 

0.1048 

f90 

+24 

14  H, 

Tauri 

5.3 

+1.08 

+10.4 

^25  19.8 

12    3.8 

+  7  27.9 

-0.6325 

0.5426 

+0.1037 

+  7 

-01 

79790**— 1916 37 
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ELEMENTS  FOR  THE  PREDICTION  OF  O0CULTATION8. 

MARCH. 


' 

1 

UmJI. 

Tbx  Stab's                                  I 

At  Conjuhciion  m  R.  A.                  1 

ivFm^ 

1 

1 

aUoh. 

Name. 

Mag. 

Red'nsCrom 
1910.0. 

Apparent 

Decllna- 

tkm. 

Oreenwidi 
Mean  Time. 

Hoar 

T 

x" 

y" 

N. 

s. 

Aa 

8 

^j^ 

•       / 

d     h     m 

h    m 

•     • 

p 

Tauri 

5.6 

+1.22 

+10.6 

+26  T5.9 

9  21  23.4 

-  7  31.4 

-0.7896 

0.5442 

40.0627  -3^64 
0.0705  +80|+  7 

M 

X 

Tauri 

5.3 

1.30 

10.1 

25  26.1 

10    2  43.7 

-  2  22.1 

40.5313 

0.5450 

38  B. 

Axirigie 

6.5 

L60 

9.8 

27  34.9 

2140.0 

-  8  4.5 

-0.9203 

0.5462 

0.0259 

-13h^ 

47  B. 

Aurigse 
Taun 

6.0 

L64 

9.8 

27  55.7 

23  57.9 

-  551.4 

-1.2495 

0.5462 

0.0203 

-5CM2 

354  B. 

6.4 

L72 

9.4 

27  52.5 

11    5   2.0 

-  0  57.6 

-1.1200 

0.5461 

+0.0082 

-30 -e 

107  B. 

Aurigffi 

6.5 

+1.82 

+  8.7 

+27  36.6 

1146.8 

+  533.3 

-0.8266 

0.5456 

-0.0078 

-6-«2 

112  B. 

Aurigtti 
Taun 

5.7 

1.82 

8.4 

26  52.5 

12  20.6 

+  6   6.0 

-0.0180 

0.5456 

0.0092 

«42|-li 

125 

5.1 

L83 

7.9 

25  51.2 

13  32.0 

+  7 14.9 

+1.0992 

0.5456 

0.0120 

+9(M7 

136 

Tauri 

4.6 

1.94 

8.0 

27  35.7 

19  39.2 

-10  50.4 

-0.9458 

0.5448 

0.0265 

-15-62 

139 

Tauri 

4.7 

1.95 

7.2 

25  56.8 

2148.0 

-  8  45.9 

+0.8162 

0.5445 

0.0316 

+90+2R 

415  B. 

Tauri 

6.1 

+1.99 

+  7.6 

+27  34.3 

23    8.4 

-  728.3 

-1.0255 

0.5443 

-0.0347 

-211-^ 

a 

Geminonim 

3.2 

2.23 

4.6 

25  13.0 

18  18  49.9 

+11 33.4 

+0.4483 

0.5402 

0.0797 

472 

Ki 

37 

Geminorum 

5.7 

2.30 

4.0 

25  29.0 

13    0    6.0 

-  721.1 

-0.2967 

0.5387 

0.0913 

+26h» 

39 

Geminorum 

6.2 

2.33 

4.1 

26  11.6 

142.7 

-  547.6 

-1.2320 

0.5383 

0.0948 

-2^ 

40 

Geminorum 

6.3 

2.33 

4.0 

26    1.8 

2    1.2 

-529.7 

-1.0809 

0.5382 

0.0954 

09 

Geminonim 

5.2 

+2.32 

+  3.2 

+24  20.2 

3  25.5 

-4   8.1 

40.6543 

0.5378 

-0.0985 

+90*10 

48 

Geminonim 

5.8 

2.37 

2.6 

24  16.3 

8    6.9 

+  023.^ 

+0.2418 

0.5364 

0.1084 

458-E 

52 

Geminorum 

6.1 

2.40 

2.7 

25   2.0 

9   9.6 

+  124.^ 

-0.7137 

0.5361 

0.1106 

+^i-65 
+90i+S& 

58 

Geminonim 

6.0 

2.41 

1.5 

23    6.5 

13  19.5 

+  5  26.3 

+0.9323 

0.5347 

0.1191 

B.  D.+23°  1744 

6.4 

2.46 

0.9 

23   4.1 

17  45.9 

+  944.0 

+0.4275 

0.5333 

0.1280 

+70- S 
f29Mft 

187  B. 

Geminonim 

6.3 

+2.50 

+  0.4 

+23  12.8 

2138.0 

-10  31.3 

-0.2440 

0.5320 

-0.1356 

192  B. 

Geminonim 

6.3 

2.50 

+  0.1 

22  35.9 

22  47.3 

-  924.3 

+0.2765 

0.5316 

0.1379 

f59-W 

82 

Geminonim 

6.3 

2.54 

0.0 

23  21.0 

14    115.6 

-  7  0.7 

-0.8974 

0.5308 

0.1426 

-M" 

K 

Oancri 

5.5 

2.60 

-  1.8 

21  49.6 

10  33.3 

+  1 59.2 

-0.6250 

0.5277 

0.1596 

+  8^« 

Nkptunb 
Oancri 

7.7 
6.0 

19  51.8 
+21    0.8 

13  24.0 
16  42.3 

+  4  44.6 
+  7  56.6 

+1.0690 
-0.7463 

0.5274 
0.5256 

0.1647 
-0.1703 

+90K3 

49  B. 

+2.64 

-  2.9 

+  2|-® 

e 

Oancri 

5.5 

2.63 

4.3 

18  22.7 

2216.7 

-10  39.4 

+1.1652 

0.5239 

0.1795 

+90*35 

B 

Oancri 

6.3 

2.69 

4.6 

19  50.5 

16    2  38.4 

-6  25.9 

-1.2338 

0.5225 

0.1864 

-^s--* 

6 

Oancri 

4.2 

2.68 

5.2 

18  27.7 

4  45.8 

-4  22.5 

-0.1253 

0.5218 

0.1896 

+3^-* 

X 

Oancri  (var,) 

6.2 

2.70 

6.1 

17  33.0 

10    6.9 

+  0  48.9 

-0.1658 

0.5202 

0.1976 

+s*-e 

1 

81 

Oancri 

6.4 

+2.71 

-  7.7 

+15  20.0 

18  40.7 

+  9   7.1 

40.5039 

0.5179 

-0.2093 

+7*-U 
♦5i-24 

K 

Oancri 

5.6 

2.72 

8.0 

15  17.3 

20   8.6 

+1032.3 

+0.2443 

0.6176 

0.2113 

227  B. 

Oancn 

6.4 

2.75 

8.2 

15  43.6 

23  11.6 

-1030.3 

-0.8808 

0.5169 

0.2151 

-6-74 

18 

Leonis 

5.8 

2.75 

10.6 

1211.7 

16  12    4.1 

+  1 59.2 

+0.0762 

0.5143 

0.2298 

447?-^ 

19 

Leonis 

6.4 

2.75 

10.7 

11  57.3 

12  36.4 

+  230.5 

+0.2113 

0.5143 

0.2904 

455k3R 

1 

R 

Leonis  {var,) 

&-10 

+2.75 

-10.8 

+11  49.0 

12  40.3 

+  234.3 

+0.3457 

0.5143 

-O.2304 

♦«Uij 

A 

Leonis 

4.6 

2.77 

12.2 

10  24.4 

23  10.1 

-11 14.6 

-0.6084 

0.5130 

0.2403 

+10h> 

43 

Leonis 

6.3 

2.75 

13.5 

6  58.0 

17    7    0.0 

-338.7 

+1.1727 

0.5126 

0.2466 

490U!4 

48 

Leonis 

5.2 

2.77 

14.1 

7  23.0 

13    6.4 

+  2 17.0 

-0.7916 

0.5125 

0.2607 

+  1-«1 

35 

Sextantis 

6.1 

2.76 

14.7 

5  11.1 

17  32.4 

+  635.2 

+0.4358 

0.5126 

0.2532 

♦68-1* 

1 

d 

Leonis 

5.0 

+2.77 

-15.6 

+  4    3.9 

18    2  26.5 

-  8  46.6 

-0.6462 

0.5134 

-0.2573 

4  9-13 

^ 

Leonis 

5.7 

2.75 

16.0 

2  24.4 

5  44.3 

-  534.7 

+0.2609 

0.5139 

0.2585 

+57^ 

Leonis 

5.4 

2.77 

16.4 

2  28.1 

11    3.5 

-024.9 

-1.1817 

0.5148 

0.2599 

-2S-^ 

76 

Leonis 

6.0 

2.76 

16.5 

2    6.4 

1154.0 

+  024.1 

-1.0177 

0.5160 

0.2601 

-lir^ 

359  B. 

Leonis 

6.3 

2.75 

16.7 

+  0  35.3 

14    9.0 

+  235.1 

0.0000 

0.5154 

0.2605 

*43lrS 

388  B. 

Leonis 

6.3 

+2.74 

-17.0 

-  1 14.5 

16  30.4 

+  4  52.2 

+1.3169 

0.5159 

-0.2608 

(Mf- 

V 

Leonis 

4.5 

2.75 

17.2 

0  21.9 

21    7.0 

+  920.7 

-0.8119 

0.5171 

0.2612 

431  B. 

Leonis 

6.2 

2.74 

17.3 

158.6 

21  51.6 

+10  3.8 

40.6900 

0.6174 

0.2612|488''^l 

78  B. 

Virginis 

6.5 

2.74 

18.1 

5  15.4 

19  15  52.2 

+  3  31.6 

-0.5568 

0.5239 

0.2580  ^nrl 

q 

Virgin  is 

5.3 

2.72 

18.2 

8  59.6 

80    127.0 

-11 11.6 

+0.8857 

0.6284 

0.2534  f81/  H 

«'^ 

Virginis 

4.8 

+2.73 

-18.4 

-  7  32.3 

4    6.4 

-  8  37.2 

-1.2980 

0.5298 

-0.2518 

-3^ 

370  B. 

Virginis 

6.0 

2.72 

18.2 

11  11.9 

1120.0 

-  1 37.3 

+0.6994 

0.5338 

0.2465 

479-* 

75 

Vii^nis 

5.6 

2.70 

17.6 

14  56.2 

81    5  17.2 

-  8 15.6 

+0.2889 

0.5453 

0.2278 

^irtJ 

83 

Virginis 

5.6 

2.69 

17.3 

15  45.7 

10  32.8 

-  3  10.8 

-0.0413 

0.5490 

O.2208 

+34^11 

85 

Virginis 

6.1 

2.69 

17.4 

15  21.0 

11    2.4 

-242.1 

L-0.5731 

0.5494 

0.2201 

♦  7-«> 

43  H. 

Virginis 

5.5 

+2.66 

-16.4 

-17  48.8 

88    010.6 

+  958.4 

-0.8013 

0.5590 

^.1992 

-9-« 
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MABCH. 


Thb  Stak's 


At  Connnicnoif  or  R.  A. 


Limlt- 
sKels. 


Ntine. 


231  G. 

236  G. 

9  G. 

17  G. 

18  G. 

43  B. 

47  G. 

64  G. 
153  B. 
169  B, 

177  B. 
42 
6 
A 
31  B. 


32  B. 

3 

4 
40  B. 

% 

48  B. 
50  B. 
24  G. 
65  B. 
85  B. 

6 

a 
22 

116  B. 
134  B. 

118  B. 

95  G. 

36 

136  G. 
151  G. 

163  G. 
X 
4  G. 

66  B. 

67  B. 

70  B. 

68  G. 
X 

69  G. 
86  B. 

126  B. 
162  B. 

127  G. 
172  B. 
189  B. 

191  B. 
208  B. 

X 

49 

53 


Virgmis 

Yirginis 

libne 

libne 

Libne 

Libne 
Librae 
Librae 
Librae 
Librae 

Librae 

Librae 

Scorpii 

Scorpii 

Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Ophiuchi 
Ophiuchi 
Ophi.  (Ist  star) 
Ophiuchi 
Ophiuchi 

Ophiuchi 
Sagittarii  (var.) 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
S^ttarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 


lUg. 


6.4 
5.7 
6.5 
6.4 
6.1 

5.7 
6.1 
5.8 
6.3 
6.0 

6.2 
5.0 
4.7 
4.6 
5.4 

5.3 
5.9 
6.7 
5.4 
3.0 

4.9 
6.4 
6.2 
5.5 
6.0 

3.1 
1.2 
4.8 
6.2 
6.4 

6.2 
6.1 
5.4 
6.3 
6.0 

6.3 
4.4 
6.2 

4.7 
6.4 

6.4 
6.2 
2.9 
6.3 
6.5 

5.7 
6.4 
6.4 
5.8 
6.1 

6.5 
4.9 
6.1 
4.9 
5.5 

6.3 


Red 'm  from 
1910.0. 


A« 


k2.66 
2.66 
2.65 
2.64 
2.64 

1+2.64 
2.61 
2.58 
2.57 
2.54 

1+2.53 
2.54 
2.54 
2.52 
2.51 

+2.50 
2.52 
2.53 
2.50 
2.52 

1+2.50 
2.48 
2.47 
2.50 
2.46 

+2.44 
2.42 
2.40 
2.42 
2.39 

+2.29 
2.28 
2.24 
2.19 
2.18 

+2.15 
2.13 
2.12 
1.98 
1.95 

+1.93 
1.93 
1.90 
1.93 
1.92 

+1.82 
1.75 
1.74 
1.73 
1.70 

1+1.67 
1.67 
1.66 
1.61 
1.60 

1+1.52 


A3 


// 


-16.3 
16.2 
16.4 
15.0 
14.9 

-15.0 
14.1 
13.6 
12.5 
12.7 

-12.6 
12.4 
11.4 
11.4 
11.6 

-11.8 
11.4 
11.0 
11.3 
11.0 


-18  12.0 
18  19.9 
20  4.5 
20  49.5 

20  58.6 

1-21    2.6 

21  42.6 

22  5.6 

24  12.5 

22  52.0 

k22  52.8 

23  33.0 

25  80.0 

25  4.8 

24  17.2 

-23  43.9 
24  59.9 

26  1.3 

24  35.6 

25  52.6 


■10.8 
11.2 
11.0 
10.4 
10.4 

10.1 
9.4 
9.8 
9.3 

8.4 

-  7.6 
7.0 
7.5 
6.9 
6.5 

■  5.4 
5.2 
5.5 
4.0 
4.5 

-  4.6 
3.7 
4.1 
3.6 
3.6 

•  3.4 
2.8 
2.7 
2.7 
2.5 

-  3.0 
1.9 
2.3 
1.8 
1.9 

1. 


-  1.5^23 


Appanot 
tkm. 


Qreenwlch 
Mean  Tim«. 


\-2b  38.1 
24  29.9 

24  14.5 
26    6.3 

25  16.0 

\-2b  23.7 

26  15.0 

24  56.0 

26  21.5 

27  18.1 

k26  24.2 
27  39.7 
26  29.0 

25  52.3 

26  12.5 

-27  50.8 

27  48.1 

26  56.9 

27  4.5 

25  38.3 

-24  57.3 

26  41.2 

25  28.2 

26  48.6 
26  38.2 

-25    5.8 

24  59.4 

25  3.6 
24  57.9 

24  47.4 

1-23  19.5 

25  24.2 
24  19.4 
24  40.4 
24    7.7 

37.2 


d     h    m 

28    0  53.4 

184.3 

8  29.1 

13  15.0 

13  41.1 

17  53.7 

21  37.4 

88     1 40.1 

8  23.2 

10  15.3 


84 


85 


86 


27 


h 
+1039. 
+11 19.2 

-  6   1.1 

-  125.6 

-  1   0.6 


+  3   2. 
+  6  38.0 
+1031.4 

-  7    LI 

-  513.3 


10  52.4 

11  13.9 

15  25.9 

16  28.3 
16  35.6 

16  36.8 

16  53.0 

17  12.1 

18  25.6 

18  30.8 

2016.4 
20  30.5 
22  3.0 
22  7.3 
0  45.6 

3  11.5 
6  20.5 

6  40.1 

7  6.0 

12  1.4 

20  37.7 

22  42.4 

23  51.1 

4  13.5 

6  2.6 

10  23.5 
12  0.5 
12  21.8 
23  36.9 
23  52.9 

0  58.5 
3  19.6 
3  26.4 
3  28. 
3  47.8 

9  56.4 
1511.7 
16  0.1 
16  48.5 

19  4.7 

19  17.8 
2156.7 

21  57.8 
149.2 
155.2 

7  40. 


-  4  37.7 

-  4  17.1 
-015. 
+  045. 

052. 


Hour 
Angle, 


6-0 


6-0 


.7274 
-0.6419 
-0.8606 
+0.3684 
-1.2336 

-1.2971 
-0.6597 
.8352 
.2946 
.5249 


040 
040 


0-0 


053.2 

1  8.7 
127.0 

2  37.5 
242.6 


kl.0916 
+0.1675 
+1.1739 
-0.4063 
40.8888 


424. 
4  37. 
6  6.3 
610.6 
842. 


0+0 


6-0 


4-0 


+11   2. 

-  9  56.3 

-  9  37.4 

-  912.6 

-  4  29.2 

+  345.9 
+  5  46.4 
+  6  51.3 
+11  2.8 
-1112.6 

7  2.4 
529.4 
5  9.0 
5  38.4 
553. 


2  + 


4«-ll 


6  56.7 
912.0 
918. 
9  20.3 
9  39.1 

827.3 
324.6 
238.2 
151.7 
019.1 

031.7 
3  4.3 
3  5.3 
647.7 
6  53.3 

34.7 


.5475 
-0.5470 
-0.0777 
-0.1648 
-0.0841 


.4677 
.7098 
kl.ll71 
+0.7696 
.3149 


4-0 


.3827 
40.2537 
-1.1033 
40.3133 
40.9798 

-0.2636 
+0.9660 
-0.2479 
-0.9046 
-0.5622 

+1.1428 
+1.1294 
+0.2729 
40.8581 
.6811 


7-0 


6-0 


-1.2073 
+0.6993 
.5244 
+0.8335 
+0.6821 

-0.3917 
+0.0016 
+0.1563 
40.1444 
40.2184 

-1.2415 
+1.1758 
40.0847 
40.9255 
40.3862 

40.6697 


0.5606 
0.5600 
0.5652 
0.5687 
0.56901 


1-0.1980 
0.1968 
0.1837 
0.1740 
0.1731 


0.57201-0 

0.5747 

0.5774 

0.5818 

0.5830 


0.5833 
0.5835 
0.5859 
0.58651 
0.6866 


0.58661-0 

0.6867 

0.6869 

0.6876 

0.6876 


0.68851-0.0975  |f49 

0.5886 

0.5893 

0.6893 

0.6906 


0.59171-0 

0.6929 

0.5930 

0.6931 

0.6947 


0.5966M) 

0.6969 

0.5970 

0.5973-0 

0.5972 


0.5970 
0.5968 
0.5968 
0.5946 
0.6944 

0.5941 
0.5933 
0.5933 
0.5933 
0.5931 

0.6907 
0.5882 
0.5879 
0.5874 
0.5863 

0.5862 
0.5847 
0.5847 
0.5824 
0.5824 

0.5788 


r 


N. 


.1640 
0.1666 
0.1460 
0.1293 
0.1245 


5-79 
6-79 
427-47 
422-52 
426-47 

-  9-90 

-  5-00 


-18 
■146 


-51-85 


-0.1229 
0.1220 
0.1108 
0.1080 
0.1076 


-09 
-90 
k65|+  6 
-26 
-79 


-62 
-  9 


+39 
-  3 


.10761-39-90 
0.1068  +32-33 
0.1060  +64+34 
0.1026  +  2-69 
0.1024  +64+10 


0.0968  -14 
0.0925  -42 
0.09231+64 
0.0848 


-16 
-90 
-90 
+  2 
6-62 


.0777 
0.06851+34 
0.0676  -43 
0.0663  +37 
0.0516  +63 


.0254 
0.0189 
0.0154 

.0019 
+0.0038 


+  3 
+62 
+  2 
-35 


+0.0172 
0.0223 
0.0234 
0.0576 
0.0684 

+0.0617 
0.0687 
0.0690 
0.0691 
0.0701 


+62 
+62 
+31 
+6.'^ 
-11 

5? 

+62 
-  7 
+63 
+61 

+  2 


+23-42 


+0.0880 
0.1028 

0.10501+321-34 
0.1072 
0.1134 


+31 


+36-30 

+0.1140  ^3-83 
0.1211  +65+34 
0.1212  +29-38 
0.1312  +66+12 
0.1315  +47-21 

+0.14591+651-  5 


S. 


-90 
-22 


1-67 
-28 
-90 
-25 
+17 


-59 

+16 
-58 
-90 


-15-83 


+33 
+31 

-27 
+  8 
-85 

-86 
-2 
79 
+  6 
-  3 

-68 


34 


580 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 


The  Stab's 


At  CoNJxmcnow  nr  R.  A. 


Name. 


274  B. 
6 

% 
o 

V 

81  B. 
19 

94  B. 
21 

e 

29 
18 
A. 
151  B. 
96  B. 

e 

150  B. 

P 
170  B. 

186  B. 

252  B. 
6  G. 


Sagittarii 

Capricomi 

Capricomi 

Capricomi 

Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 

Aquarii 

Capricomi 

Capricomi 

Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Ac^uarii 
PiBcium 


Mag. 


6.1 
5.5 
5.2 
5.6 
5.3 

6.4 
5.7 
5.7 
6.5 
4.2 

5.5 
5.5 
5.5 
6.1 
6.5 

4.3 
6.0 
5.3 
6.0 
6.1 

5.8 
6.2 


Red'nsfrom 
1016.0. 


Aa 


+1.62 
1.27 
1.22 
1.22 
1.16 

1+1.12 
1.09 
1.06 
1.06 
1.04 

kO.97 
0.91 
0.81 
0.81 
0.77 

40.67 
0.68 
0.66 
0.64 
0.62 

+0.53 
+0.51 


Aa 


// 


-1.5 
1.2 
1.1 
0.9 
0.6 

-0.3 
0.1 

-0.6 
0.0 

+0.1 

-0.2 
-0.4 

0.0 
+0.4 

0.0 

+0.2 
0.5 
0.4 
0.4 
0.6 

+1.0 
+0.7 


Apparent 
Declina- 
tion. 


Greenwich 
Mean  Time. 


-23  37.4 
19  22.9 
18  29.3 
18  61.7 
18  26.1 

-18  20.8 
18  14.6 

16  21.3 

17  51.6 
17  34.0 

-15  31.3 
13  14.4 
11  45.2 
13  6.9 
10  42.6 

-  8  12.1 
9  27.5 
8  14.6 
7  37.2 
6  59.1 

-  5  26.1 

-  2  60.7 

NEW 


d 

87 
88 


h    m 

7  47.5 
0    0.8 

3  22.0 

4  27.2 

8  47.6 


h    m 
Ml  28.0 


12 
15 
16 
17 
20 

0 

4 

14 

15 

17 


30 


4 
4 
6 
7 
11 

23 
31    0 


48.01 
10.6 
27.1 
60.0 
4.2 

26.5 
14.7 
25.8 
62.3 
42.1 

a5.7 
3i8.8 
11.6 
47.0 
29.1 

0.6 
31.2 


Hour 
Angle, 


+0.6895 


+  4  8.6-0.9385 
+  7  22.3l-l.2233 
+  825.1-0.6365 
-1124.0-0.2226 


MOON, 


7 
5 
4 
2 
0 

3 
7 
6 
6 
3 

+  6 
+  6 
+  8 
+  9 
-10 

+  0 
+  2 


32.1 
14.7 
0.9 
41.0 
81.4 


41.7 
22.0 
47.6 
24.1 
37.9-0 


64. 

65.3 

27.0 

59.4 

26.7 

43.8 
11.6 


+0.5008 
+0.8902 
-0.7696 
+1.0668 
+1.2637 


+0.1389 
-1.3228 
-0.4366 
+1.3034 


3-0 


O.6788|+0.14e2|^ 
0.6679  0.1825  -IM 
0.5656  0.189SHI 
0.5648  0.1913 
0.6619  0.1994 


0. 
0. 
0, 
0. 
0, 


56921+0.2065 
0.2104 


6676 
6567 
6668 
5543 


0.56151+0.2246 
0.5491  0.2298 
0.5431  0.2418 
0.6423  0.2433 
7092h0.5413  0.2451 


0. 


.5534 

+0.7398  0. 

-0.>1038  0. 


-0.3370 
-0.0369 

+1.3822 
1-0.8883 


0. 
0. 

0 
0 


5360 
5352 
5346 
5331 


N.>i 


0.21^ 
0.2148 
0.2182 


5360|40.2542 
0.25^ 


124 


0.2553  f3H 

0.2563 

0.2585 


5291  +0.26S1 
5287  40.2635 


24^ 


APRIL. 


„.1777k--] 
0.1708^-2 


26 

V 

e 

f  64 

66 

7 

11 

16 
17 
18 

^ 

21 
22 
23 

V 

27 

28 
14  H. 

V 
X 
38  B. 

107  B. 
112  B. 
125 
136 
139 

62  B. 


Arietis 
Arietis 
Arietis 

Arietis  {mean) 

Arietis 

Arietis 

Tauri 

Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
AurigaB 

Aurigse 

AuriffCB 

Taun 

Tauri 

Tauri 

Geminomm 


6.2 
5.4 
5.7 

4.6 
5.8 
6.1 
6.9 
6.1 

5.4 
3.8 
5.6 
4.3 
4.1 

5.8 
6.5 
4.3 
3.0 
3.7 

5.2 
5.3 
5.6 
5.3 
6.5 


+0.40 
0.42 
0.44 

+0.50 
0.59 
0.61 
0.64 
0.67 

+0.69 
0.69 
0.69 
0.69 
0.69 

+0.69 
0.69 
0.70 
0.70 
0.71 

+0.71 
0.72 
0.82 
0.89 
1.14 


6.5 

+1.34 

6.7 

1.34 

5.1 

1.34 

4.6 

1.45 

4.7 

1.46 

6.5 

+1.69 

+6.7 

+19  29.1 

7.2 

21  36.0 

6.9 

19  39.4 

+7.4 

+21  0.4 

8.3 

24  25.8 

7.9 

22  31.0 

8.3 

24  11.2 

8.5 

25  3.7 

+8.3 

+24  1.7 

8.3 

23  51.1 

8.4 

24  34.7 

8.4 

24  12.4 

8.3 

24  6.5 

+8.4 

-^24  17.7 

8.4 

24  16.1 

8.2 

23  41.4 

8.3 

23  50.9 

8.2 

23  48.0 

+8.3 

+23  53.0 

8.6 

25  19.8 

8.8 

26  15.9 

8.6 

25  26.1 

8.6 

27  34.9 

+8.0 

+27  36.6 

7.7 

26  52.5 

7.3 

25  51.2 

7.5 

27  35.7 

6.8 

25  56.8 

+4.8 

+24  39.8 

4    7  58.6'+  6  23.9+0.2938 


1147.0+10  4.7 
13  27.6+1142.1 


6 


8 


21 15.7 
8  44.5 

10  39.4 
13  21.9 
16  13.6 

18  4.2 
18  6.2 
18  13.4 
18  15.0 
18  31.9 

18  33.9 
18  37.8 

18  45.8 

19  17.2 

20  2.8 

20    3.4 

20  32.6 

5  47.0 

11  4.5 
5  52.4 

19  55.3 

20  20.0 

21  40.1 
3  46.5 
5  55.1 

23  58.9 


1-1025.7 

838.8 
836.9 


-1.3189 
+1.0580 


-  4  45.3  +0.8543 
+  6  20.3-1.2341 
+  8  11.4+1.0856 
+1048.4r0.3963 


-1.0171 

+0.3116 
+0.5071 


8  30.0-0.2714 
8  28.4+0.1366 


-  812.1 

-  8 10.2 

-  8   6.5 

-  7  58.6 

-  7  28.3 

-  644.3 

-  643.8 

-  6 15.5 
240.1 
7  46.6 
155.8 

830.4 
7  57.8 
6  49.2 

0  55.4 

1  8.9 

523.9 


+0.2745 

+0.0744 
+0.1101 
+0.7557 
+0.6386 
+0.7720 

+0.6821 
-0.8436 
-1.0097 
+0.3021 
-1.1605 

-1.0762 
^.2692 
+0.8457 
-1.1993 
+0.5598 

+1.0279 


0.6379+0 

0.6390 

0.6395 

0.5417 
0.5446 
0.5450 
0.6456 
0.5462 


0.5466+0.1089^ 


0.6466 
0.5466 
0.6466 
0.6466 

0.5467 
0.5467 
0.5467 
0.6468 
0.5469 

0.5469 
0.5470 
0.5484 
0.6490 


0.1677 

+0.1527 
0.1292 
0.1251 
0.1192 
O.1130 


0.1088 
0.1086 
0.1085 
0.1079 

+O.1078 
0.1077 
0.1074 
0.1062 
0.1045 

40.1045 
0.1034 
0.0823 
0.0700 


0.6492 +0.0253 
0.5477  -O.0083 


0.5477 
0.6474 
0.5463 
0.5458 


0.0097 
010269  4^ 


.^-'^ 

Aft     '■* 

f6l''^ 


0.0320 


O.54O81-O.0731 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 


The  Sta&'s 


Name. 


€  Geminonim 

(7  Geminonim 

oo  Geminonim 

18  Geminonim 

>2  Geminonim 

iS         Geminonim 

B.  D.+23°  1744 
$7  B.  Geminonim 
)2  B.  Geminonim 
^         Geminonim 

u         CflDC9 

Nbftunb 
49  B.  Csncri 
0        Cancri 
S        Cancri 

X  Cancri  (wzr.)  ^ 

o*  Cancri 

81  Cancri 

X  Cancri 

27  B.  Cancri 

18  Leonifl 

19  Leonifl 

R        Leonis  (var.) 
A        Leonifl 
43        Leonifl 

48  Leonifl 

35  Sextantis 

d  Leonis 

p*  Xieonifl 

p^  Leonifl 

76  Leonifl 
76  Leonis 
(59  B.  Leonifl 
)88  B.  Leonifl 
V        Leonis 

Leonifl 

Virginis 

Viiginifl 

Virginia 

Virginis 


131  B. 
78  B. 

X 

75 
83 
85 

43  H. 
231  G. 

236  G. 
9G. 

17  0. 

18  G. 
43  B. 

47  G. 

64  Q. 
153  B. 
169  B. 
177  B. 


Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 

Librae 

Librae 

Librae 

lAhrsb 

Librae 
Librae 
Librae 
Librae 
Librce 


42       Libras 


lUg. 


3.2 
5.7 
5.2 
5.8 
6.1 

6.0 
6.4 
6.3 
6.3 
6.3 

5.5 
7.7 
6.0 
5.5 
4.2 

6.2 
5.7 
6.4 
5.6 
6.4 

5.8 
6.4 
15-101 
4.6 
6.3 

5.2 
6.1 
5.0 
5.7 
5.3 

5.4 
6.0 
6.3 
6.3 
4.5 

6.2 
6.5 
5.3 
4.8 
6.0 

6.6 
5.6 
6.1 
5.5 
6.4 

5.7 
6.5 
6.4 
6.1 
5.7 

6.1 
5.8 
6.3 
6.0 
6.2 

5.0 


Red'nsfrom 
1910.0. 


Aa 


+1.74 
1.81 
1.84 
1.90 
1.92 

+1.94 
2.00 
2.05 
2.05 
2.09 

+2.17 

•     •     • 

2.23 
2.24 
2.31 


4.8 
4.4 
3.6 
3.1 
3.2 

2.1 
1.6 
1.2 
0.9 
0.9 

-0.8 

■     • 

1.8 
3.41 
4.1 


+2.35 
2.33 
2.38 
2.40 
2.44 

+2.49 
2.49 
2.49 
2.55 
2.56 

i2.61 
2.62 
2.66 
2.66 
2.67 


-  5.0+17 


+2.70 
2.70 
2.70 
2.70 
2.74 

+2.73 

2.82 
2.86 
2.87 
2.91 

+3.0rt 
3.03 
3.02 
3.08 
3.09 

+3.09 
3.13 
3.14 
3.15 
3.18 


+3.17 
3.17 
3.21 
3.18 
3.18 

+3.I9L14 


Aa 


// 


+25  13.0 
25  29.0 
24  20.2 

24  16.3 

25  2.0 

+23  6.6 
23  4.1 
23  12.9 

22  35.9 

23  21.0 

+21  49.6 
19'54.7 
21  0.8 
18  22.7 
18  27.8 


5. 

5.7 

6.7 

6.9 

7.1 


-9. 

9.8 

9.8 

11.4 

13.1 

-13.6 
14.5 
15.5 
16.2 
16.8 


7+12 


1-16.6 
16.6 
17.1 
17.6 
17.7 


-18.0 
19.3 
20.0 
19.9 
20.2 

-20.0 
19.8 
19.8 
19.0 
18.9 

-18.8 
18.2 
17.7 
17.6 
17.7 


-16.7 
16.2 
15.0 
14.9 
14.8 

.7 


^parent 

Dedina- 

tion. 


33.0 
15  54.2 
15  20.0 
15  17.3 
15  43.6 


11.7 
11  57.3 
11  49.0 
10  24.4 

6  58.0 

7  23.0 
511.1 
4  3.9 
2  24.4 
0  23.0 

2  28.1 
2    6.4 

0  35.3 

1  14.5 
0  21.9 

I-  158.6 
615.4 

8  59.7 
7  32.3 

11 11.9 


-14  56.2 
15  45.8 
15  21.1 

17  48.9 

18  12.0 

-18  19.9 
20  4.6 
20  49.5 

20  58.7 

21  2.6 

-21  42.6 

22  5.6 
24  12.5 
22  52.1 

22  52.8 

23  33.0 


At  CoirjuifonoK  m  R.  A. 


Limit- 
ing Par- 
allels. 


Greenwich 
Mean  Time. 


d 
9 


10 


11 


18 


h     m 
2  68.0 
815.2 
1136.6 

16  18.5 

17  21.5 

2133.0 

2  1.2 

5  66.1 
7  4.9 
9  34.5 

18  57.2 
21  26.4 

1    9.8 

6  47.8 
13  20.9 

18  45.6 

19  53.7 

3  25.0 

4  53.8 

7  58.9 


h    m 
-  230.7 
+  236. 
+  5  49.8 
+1023.4 
+11 24. 


-11 49. 

-  9  24.4 

-  547.9 
-020.5 

6  0.6 


+11 15.5 
-1138.4 

-  4  20.7 

-  254. 
0  4.9 


20  69.2 

21  31.9 
2135.7 

13    811.1 
16   4. 


14 


22  13.0 
2  40.2 
1136.0 
14  54. 
18  26.4 


2013.5 

21    3.9 

2318.8 

16    1  39.9 

616.9 

7  0.3 

16  0  63.9 
10  22.4 
12  59.8 
20    7.3 

17  13  45.2 

18  54.2 

19  23.2 

18  813.3 

8  65.1 

9  35.0 
16  19.4 

20  58.1 

21  23.4 

19  129.5 


5    7.3 
9    3.5 

16  35.8 

17  26.0 


Hoar 
Angle, 


0-0 


40.1871 
.5688 
40.3928 
-0.0198 
.9764 


4-0 


832.4 
412.8 
026.4 
041.2 
3   6.0 


+0.6723 
+0.1675 
-9.5043 
40.0175 
-1.1581 


1-0 


.8814 
40.8269 
-0.9997 
+0.9209 
-9.3682 


5  + 


-11 17. 
-1046.2 
-1042.5 
-025.7 
713. 


-1048.5 

-  629. 

+  2 10. 

523.2 

hi-  848. 


2  + 


+1033.1 
+11 22.0 
-1027. 

-  810. 

-  342. 


-  259.6 


-  938.8-0.5958 


0.5398-0.0796 
0.5380  0.0910 
0.5368  0.0981 
0.5351  0.1078 


-0.4039 
+1.1747 
40.2768 
6|40X)182 
-1.1067 


9-0 


.1291 
40.0072 
40.1420 
-0.7970 

.0016 


8+1 


-0.9533 
.2842 
.7785 

40.1355 
.3728 


040 
9-0 


2+1 


1-0 
2+1 


6-0 


1.2932 
1.1274 
.1056 
.2147 
.8987 


+0.6015 


k  028.2 
2  4.1 


857.8+0.7029 


2  0.2 

658.4 

726. 

411.1 

330. 


4-0 


8-0 


-  2  52.3 
+  337.0 
+  8  5. 
+  8  29.5 
-11 33.9 


6-0. 


.4935 
.7019 

+0.5240 
1.0551 

-1.1167 

+  4  38.61-0.4866 


8  4. 
417. 
159.2 
343.9 


18    1.0"+  4 18.5 
18  22.0 


40.8636 
H.3000 


+0.3393 
+0.0247 

.5006 
1-0.6959 

.4433 


-0.4413 
+0.0378 
.0386 
40.0420 
-0.5853 


1-0 


6M). 


0.5346 


0.5330-0.1184 
0.5313  0.1272 
0.5298  0.1346l4l5[-66 
0.5294  0.1368  +43-27 
0.5284  0.14141-30-67 


0.5248M) 

0.5239 

0.5225 

0.5206 

0.5184 


421 

f90 


0.5168-0.1951 
0.5164  0.1967 
0.5144  0.20661+58 
0.5141  0.2085 1444 
0.6134  0.2123 


0.51121-0 

0.5111 

0.5111 

0.5102 

0.5102 


0.5105M) 

0.5109 

0.5124 

0.5130 

0.5140 


0. 

0.5147 

0.5153 

0.5161 

0.5177 


0.51801-0 

0.5263 

0.5318 

0.6336 

0.6383 


0.5516M) 

0.5558 

0.5562 

0.5669 

0.5675 


0. 

0.5736 

0.5774 

0.5777 

0.58101 


0.5866 
0.5912 
0.5923 
0.5927 


0.1100 


+54 
fll 
+68 
+41 
-16 

1-90 
f52 


.1581 
0.1623 
0.1685 
0.1775 
0.1874 


.2268 
0.2273 
0.2274 
0.2373 
0.2435 


.2477 
0.2503 
0.2646 
0.2568 
0.2670 


51441-0.2676 
0.2577 
0.2681 
0.2686 
0.2690 


.2691 
0.2666 
0.2625 
0.2509 
0.2469 


.2279 
0.2210 
0.2203 
0.1997 
0.1984 


56811-0.1972 
0.1842 
0.1744 
0.1735 
0.1644 


0.5837  -0.1559 


0.1463 
0.1294 
0.1246 
0.1229 


0.5929-0.1220 


N. 


S. 


-12 
-55 
-3 
-26 
-65 


490 

-15 

490 

23 


+  9 
hl8 


81-68 
+13 


-69 
+17 
-54 


-57 
+33 
!-22 
-36 
21-74 


436-46 
443i-38 
450-31 
01-80 
k-90+14 

9^83 
-27 


k58 
2 


450-36 


481 


+46 


-88 
-88 


481 
4ll 

481 

-39 
479 

+55 


-86 


-36 

-21 

437H18 

489+28 

-6-90 


-11 
-80 
+  4 
-89 
-5 

-24 


411-80 


-39-89 


437, --II 
4lO  -74 


-  3 


flO-70 


433-40 


+32-40 


4lO 

433 
428 
+32 
-  1 

+  3 
9 
1+55 

34 
h39 

0 


-90 


-70 
-40 
-45 
-40 
-83 

-76 
-90 
-13 
-90 
-90 

-76 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 


Thx  Stab's 


At  CoNJUMcnoir  or  R.  A. 


■fick 


Nftme. 


b 

A 

31  B. 

32  B. 

3 

40  B. 

ft 

48  B. 

50  B. 

24  G. 

65  B. 

41  G. 

85  B. 

6 

a 

22 

116  B. 

134  B. 

118  B. 

95  G. 

36 

136  G. 

151  G. 

4  G. 

66  B. 

67  B. 

70  B. 

68  G. 

X 

69  G. 

86  B. 

126  B. 

162  B. 

127  G. 

172  B. 

189  B. 

191  B. 

208  B. 

222  B. 

X 

49 

53 

274  B. 

6 

n 

P 

o 

V 

81  B. 

19 

94  B. 

21 

29 

18 

A 

96  B. 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scon>ii 
Scon)ii 

Scorpii 
Scon)ii 
Scon>ii 
Scon>ii 
Scorpii 

Scorpii 

Scorpii 

Scorpii 

Ophiuchi 

Ophiuchi 

Ophi.  (Ut  8tar) 

Ophiuchi 

Ophiuchi 

Sagittarii 

Sagittarii 

Sagittarii 
SagiUarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 

Capricomi 

Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 

Capricomi 

Capricomi 

Aquarii 

Capricomi 

Aquarii 


Mi« 


4.7 
4.6 
5.4 
5.3 
5.9 

5.4 
3.0 
4.9 
6.4 
6.2 

5.5 
6.3 
6.0 
3.1 
1.2 

4.8 
6.2 
6.4 
6.2 
6.1 

5.4 
6.3 
6.0 
6.2 
4.7 

6.4 
6.4 
6.2 
2.9 
6.3 

6.5 
5.7 
6.4 
6.4 
5.8 

6.1 
6.5 
6.1 
5.5 
4.9 

5.5 
6.3 
6.1 
5.5 
5.2 

5.0 
5.6 
5.3 
6.4 
5.7 

5.7 
6.5 
5.5 
5.5 
5.5 

16.5 


k3^ 

3.21 
3.20 
3.19 
3.21 


k3.20-13 
3.22 
3.21 
3.19 
3.18 


+3.16 
3.19 
3.19 
3.12 
3.13 


Red'nslrom 
1916.0. 


Aa 


1-13.7 

13.6 
13.8 
13.9 
13.6 


+3.22 
3.17 
3.19 
3.19 
3.19 


hl2.6 
12.6 
12.3 
11.9 
11.2 


1-11.4 

11.0 

9.9 

8.6 

7.9 


+3.08 
3.05 
3.04 
3.001 
2.89 

+2.86 
2.83 

2.84 
2.81 
2.84 

+2.83 
2.73 
2.66 
2.65 
2.64 

+2.61 
2.58 
2.56 
2.50 
2.52 

+2.50 
2.42 
2'.42 
2.12 
2.06 


At 


// 


.4 
13.2 
13.0 
13.2 
13.0 


-25  30.0 
25    4.8 

24  17.3 

23  43.9 

25  0.0 

1-24  35.6 
25  52.6 
25  38.1 

24  29.9 
24  14.5 


1-26  6.3 
2412.7 
25  16.1 

25  23.7 

26  15.0 

1-24  56.1 

26  21.5 

27  18.1 

26  24.2 

27  39.7 


8.4 
7.4 
6.9 
5.6 
3.4 


-26  29.0 

25  52.3 

26  12.5 

26  56.9 

27  4.5 


3.8 
3.8 
2.8 
3.2 
2.81 

2.8 
2.2 
1.3 
1.1 
1.0 

1-0.6 

1.1 

0.3 

-  0.6 

+  0.4 

0.3 
1.0 
1.0 
2.0 
2.1 


+2.06+  2.0 


2.05 
1.99 
1.94 
1.90 


+1.86 
1.86 
1.75 
1.67 
1.53 

l+l 


2.4 
2.8 
3.3 
3.5 


3.0 
3.7 
3.61 
3.3 
3.8 

481+  3.8 


Apparent 

Dedlna- 

tioD. 


Greenwich 
Mean  Time. 


1-25  38.3 

24  57.3 
26  41.2 

25  28.2 

26  48.5 

-26  38.2 
25    5.8 

24  59.4 

25  3.6 
24  57.8 

-24  47.4 
2319.4 
24  19.4 

22  33.6 
24  40.4 

-A    7.7 

23  37.2 
23  37.3 
19  22.9 
18  29.2 

-18  5.5 
18  51.7 
18  26.1 
18  20.7 
18  14.5 


-16  21.3 
17  51.5 
15  31.2 
13  14.3 
11  45.2 

1-10  42.4 


d     h     m 
19  22  27.2|+ 
23  28.01+ 
23  35.2 
23  36.3 
23  52.0 

80  122.1 
127.3 
310.1 

3  23.8 

4  53.9 

4  58.1 
7  7.5 
7  32.3 
9  54.4 
12  58.7 


Hour 
Angle, 


h    m 

834.0 

932. 

939. 

940. 

955.2 


3+0 
2-0 
2-0 


+1121. 
+11 26.7 
-1054.7 
-1041. 
-  915. 


7-0 


5-0 


2-0 


911.2 
7  7.1 
643.4 
4  27.1 
130. 


13  17.7r  1 12. 

13  42.9-048.1 

18  31.1+  348. 

81    2  55.2+1150.9 

4  57.1-1012.4 


6   4.3 
10  21.0 


-9 
5 


8.( 
2.J 


2-0. 


.0281 

.6731 

12    7.9!-  3 19.8M).3323 

+0.5011 
+1,0925 


18  19.7 
28    5  23.2 


+  236.3 
-1047.9 


5  39.0-1032.9 

6  43.5-  931. 
9    2.6^  7  17.6 
9    9.2^  7 11.2 
9  11.0-  7   9.6 


9  30.4 
15  34.2 
20  46.0 
2134.0 
22  21.9 

88  0  36.8 
0  49.8 
3  28.6 
5  30.3 
7  18.4 


I-  651.0 
1  2.1 
357.0 
443.0 
529.0 


+  7  38.5 
+  7  51. 
+1023.5 
-11 39.6 
-955. 


7 

13 

13 

84  5 

8 

9 

9 

14 

18 

20 

21 

23 

86  6 

9 

20 

23 


24.3 
7.8 
14.9 
27.3 
48.9 

28.6 
54.4 
15.9 
17.8 
41.3 

58.4 
22.0 
2.1 
52.6 
11.3 

30. 


+0.9969 
.4644 

+0.3397 


.2247 
+1.0546 
+0.6414 
.5212 
.9211 


+0.9426 
-1.1492 
-0.1247 
-0.1882 
.4452 


5+0 


3-0 


.8952 
+0.5052 

.1707 
-0.0473 
+1.1713 


0+1 


0-0. 


0-0 


I-  9 

-  4 

-  4 
+11 
-9 

8 
8 
4 
0 
2 


-0.3348 
.9553 
40.9384 
-0.2760 
+1.0718 

+0.9217 
-0.1398 
+0.2543 
+0.4067 
+0.3974 


0-0 


+0.4723 

.9800 

+0.3407 

1-1.1852 

.1799 


8+1 

50.2  +0.6429 
20.0  +0.9279 
13.2  +0.9478 
22.3-0.6757 
23.5-0.9614 


+ 
+ 


3 
4 
+11 
-  9 
+  0 

3 


4*+ 


45.2 
20.4 

8.4 
15.1 

3.3 

17.7 
38. 
4.7 
12.7 
45. 

57. 


0.5953 -O 

0.5959 

0.5960 

0.5960 

0.5961 


0.5970M) 

0.5970 

0.5978 

0.5979 

0.5987 


0.5987M). 

0.5998 

0.5999 

0.6009 

0.6020 


N- 


0 
0 
0 
0 


1107 
1079 
1075 
1075 


♦6i+b 

6-« 
k25-» 


1067  +42^ 


1024 
1022 


f64+23 


0 

0.0972MO»-  6 
0.0966  -  4n^ 
0.0922  -28-80 


0920 
0. 
0. 

0.0773 
0. 


♦64+13 

0656  -4^-90 

0644|fl5-« 

11-M 

'  \7 


0680  f4&^l 

0.6021 1-0.06701-29 -10 

0.6022 

0.6035 

0.6049 

0.6050 


.0657  *49 


0 

0.0509 

0. 

0.0179  tf62 -31 


^14 
♦63+» 
.0244  4-14-49 


0.6050-O.O144 
0.6049  -0.0007 


0.6047 
0.6037 
0.6002 


k0.0049 
0.0246 
0.0589 


-1.2386 
-0.3748 
+0.0380 
+0.7612 
+1.1506 

-0.5032 
.3257 
+0.3925 
-1.0774 
.1980 

.4760 


3+1 


3-0 


9M) 


kl4-« 

21 -8g 
-3-0 
♦45-14 

*&^^ 

0.6000  40.0597  ♦  2-fi 
0.5996  0.0630  -33^ 
0.5985  0.0700  ♦6^+14 
0.5985  0.0703  +  6-5* 
0.5984   0.0704  *€i,^^ 

0.5983  40.0713  ♦a+U 
0.5951  0.0891  fl^-a 
0.5920  0.1038  tST-S 
0.5915  0.1060  ♦4^13 
0.59101  0.1082  ^'» 


58951+0.1144  ^1-14 
0.1149  n3(Ml» 


0. 

0.5893 

0.5875 

0.5861 

0.5848 


0. 

0.5804 

0.5803 

0.5675 

0.5648 

0.5642 
0.5639 
0.5604 
0.5572 
0.5554 


0.1220 
0.1272 


0.1319  f65-5l 


5847r40.1321  f63-« 
0.1462  *m*^ 


0.1465 
0.1819 
0.1884 

40.1896 
0.1904 


♦43-3 
-4&-» 


0.1982  ♦SS-^ 


0.2050 


0.2089  ♦72+31 


0.5544 
0.5533 
0.5484 
0.5457 
0.5390 

0.5370+0.2417 


+O.2108 
0.2130F7 
0.2224  ^58-23 


0.2273 
0.2386 


♦«6-U 
-4* 
-20-* 

-43-5* 
13-«J 


72-1 


9w4 
:>*47 


15^71 


J 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 


1 

LJmlt- 

Tbk  Stab's 

At  CoNJVNcnov  w  R.  A. 

•sfi^r 

Name. 

Mi«. 

Red'Dffhmi 
1016.a 

Apparent 

DecUna- 

tioo. 

Greenwich 
Mean  Time. 

Hour 
Ancle, 

Y 

jf 

/ 

N. 

8. 

A« 

Al 

•*#• 

8 

II 

•       / 

d     h     m 

h    m 

• 

• 

6 

Aquarii 

4.3 

+1.34 

+  4.0 

-  8  12.0 

86  10  34.1 

-  920.0-0.3342 

0.5311 

+0.2502 

f23-61 

150  6. 

Aquarii 

6.0 

1.35 

4.4 

9  27.5 

10  35.3 

-  9 18.9  +0.9674 

0.5311 

0.2502 

f81+10 

P 

Aquarii 

5.3 

1.32 

4.1 

8  14.5 

12  11.6 

-  745.6+0.1159 

0.5303 

0.2512  +47 

-36 

170  B. 

Aquarii 

6.0 

1.30 

4.1 

7  37.1 

13  48.6 

-  611.7 

-0.1214 

0.5296 

0.2522  +34 

-49 

186  B. 

Aquarii 

6.1 

1.26 

4.1 

6  59.0 

17  34.5 

-232.9 

+0.1758 

0.5279 

0.2542  +51-33 

6  G. 

Piflcium 

6.2 

+1.09 

+  3.9 

-2  50.7 

87    6  50.7 

+10 18.4 

-0.7068 

0.5234 

+0.2588 

+  5 

-90 

22  B. 

Piscium 

6.4 

0.96 

4.1 

h-  0  10.1 

19  26.9 

-  128.5 

-0.2227 

0.5206 

0.2598 

+31 

-55 

iC 

Piflcium 

4.9 

0.95 

4.0 

+  0  47.8 

21    9.3 

+  010.8-0.7874 

0.5203 

0.2597 

+  1 

-89 

9 

Piflcium 

6.4 

0.94 

4.0 

0  89.7 

21 18.9 

+  020.0-0.6057 

0.5203 

0.2597  +11 

-81 

16 

Piacium 

5.7 

0.90 

4.1 

138.2 

8t    154.8 

+  447.5 

-0.4319 

0.5197 

0.2591  +20 

-68 

A 

Piflcium 

4.6 

+0.88 

+  4.3 

+  1 19.1 

4  45.7 

+  7  33.2 

+0.6381 

0.5195 

+0.2585  +84 

-9 

19 

Piscium 

5.4 

0.85 

4.1 

3    1.3 

6  56.8 

+  940.3 

-0.5811 

0.5194 

0.2580 

+12 

-78 

22 

Piscium 

5.8 

0.84 

4.4 

2  27.9 

9  45.0 

-11 36.6 

+0.7254 

0.5193 

0.2571 

f90 

-4 

d 

Piscium 

5.4 

0.72 

4.2 

7  43.5 

89    010.3 

+  222.4 

-1.1414 

0.5199 

0.2505 

-22-82 

136  B. 

Piscium 

6.5 

+0.66 

+  4.6 

+  8  53.9 

10  30.7 

-11 36.1 

+0.1719 

0.5214 

+0.2432  +52|-31 

NEW 

MOON, 

MAY. 

X 

Tauri 

5.3 

+0.74 

+  7.1 

+25  26.0 

8  18  52.1 

-  638.1 

+0.1289  0.5512 

+0.0684 

f50 

-14 

112  B. 

AuriffSB 
Taun 

5.7 

1.04 

6.5 

26  52.5 

5    4  12.2 

+  133.1 

-0.4974 

0.5499 

-0.0111 

+14 

-44 

126 

5.1 

1.05 

6.3 

25  51.2 

5  23.2 

+  241.7 

+0.6165 

0.5496 

0.0139 

+89 

+17 

139 

Tauri 

4.7 

1.14 

5.9 

25  56.8 

13  37.5 

+1039.0 

+0.3189 

0.5478 

0.0333 

+62 

-  1 

Vbnus 
Geminorum 

-4.1 
6.5 

27    6.8 
+24  39.8 

17  32.8 
6    7  41.4 

-933.6 
+  4   6.4 

-1.1253 
+0.7653 

0.5088 
0.5419 

0.0428 
-0.0742 

-31 
+90 

-63 

52  B. 

+1.32 

+  4.4 

+19 

e 

C^minorum 

3.2 

1.36 

4.4 

25  13.0 

10  40.8 

+  659.8 

-0.0600 

0.5408 

0.0807 

+38 

-26 

87  B. 

Geminorum 

5.8 

1.38 

3.6 

23  42.2 

14  27.8 

+1039.3 

+1.2766 

0.5393 

0.0888 

+74 

+60 

37 

Geminorum 

5.7 

1.42 

4.0 

25  29.0 

15  58.6 

-1153.0 

-0.8329 

0.5386 

0.0920 

-6 

-65 

oo 

Geminorum 

5.2 

1.44 

3.4 

24  20.2 

19  19.6 

-  838.5 

+0.1170 

0.5372 

0.0990 

f49 

-18 

48 

Geminorum 

5.8 

+1.49 

+  3.0 

+24  16.3 

7    0   3.5 

-  4   3.9 

-0.3009 

0.5352 

-O.1086 

+25 

-41 

52 

Geminorum 

6.1 

1.52 

3.2 

25    2.0 

1    6.8 

-3   2.6 

-1.2608 

0.5347 

0.1107 

-47 

-65 

58 

Geminorum 

6.0 

1.54 

2.2 

23    6.5 

519.4 

+  1   1.9 

+0.3881 

0.5328 

0.1190 

+67 

-6 

B.D.+23**1744 

6.4 

1.59 

1.8  23    4.1 

9  49.1 

+  522.9 

-0.1215 

0.5308 

0.1276 

+35 

-33 

187  B. 

Geminorum 

6.3 

1.63 

1.5  23  12.9 

13  44.4 

+  9 10.7 

-0.7983 

0.5290 

0.1349 

-3 

-67 

192  B. 

Geminorum 

6.3 

+1.64 

+  1.2+22  35.9 

14  54.7 

+10 18.7 

-0.2757 

0.5285 

-O.1370 

+27 

-43 

217  B. 

Geminorum 

6.3 

1.69 

-0.4 

20   2.8 

23  28.1 

-523.9 

+1.3102 

0.5247 

0.1521 

+74 

+58 

M 

Cancri 

5.5 

1.76 

0.2 

2149.6 

8    2  52.6 

-  2  5.9 

-1.1855 

0.5231 

0.1578 

-32 

-68 

Neptunb 
Cancri 

7.7 
6.0 

19  52.5 

5  50.7 
9    8.9 

+  046.8 
+  358.8 

+0.4957 
-1.3074 

0.5212 
0.5204 

0.1626 
0.1679 

f74 

-  R 

49  B. 

i.81 

1.6 

21    0.8 

-49-09 

J» 

Cancri 

5.9 

+1.79 

-  2.0I+I8  36.1 

10  42.0 

+  5  29.0 

+1.0927 

0.5198 

-0.1703 

+90+30 

6 

Cancri 

5.5 

1.83 

2.5 

18  22.7 

14  50.5 

+  9  30.0:+0.6203 

O.5I8O1  0.1766 

+85 

0 

^ 

Cancri 

4.2 

1.90 

3.1 

18  27.8 

21  28.4-  8   4.1 

-0.6765 

0.5155  0.1862 

+  5 

-71 

X 

Cancri  {xqt,) 

6.2 

1.95 

3.9 

17  33.0 

9    2  57.3 

-  245.0 

-0.7128 

0.5135  0.1937 

+  4-72 

o» 

Cancri 

5.1 

1.93 

4.7 

15  38.7 

3  56.1 

-  148.0 

+1.1927 

0.5132  0.1949 

+90+35 

o* 

Cancri 

5.7 

+1.94 

-  4.6 

+15  54.2 

4    6.3 

-  138.0 

+0.8748 

0.5131 

-0.1952 

+90+12 

81 

Cancri 

6.4 

1.99 

5.4 

15  20.0 

1144.2 

+  546.3 

-0.0272 

0.5107 

0.2048 

+41-37 

'K 

Cancri 

5.6 

2.02 

5.7 

15  17.3 

13  14.3+  7  13.8 

-0.2871 

0.5103 

0.2066 

+27 

-52 

18 

Leonis 

5.8 

2.14 

8.4 

12  11.7 

10    5  35.2-054.0 

-0.4283 

0.5066 

0.2240 

+20 

-63 

19 

Leonifl 

6.4 

2.14 

8.5 

11  57.3 

6    8.4-021.8 

-0.2907 

0.5065 

0.2246 

+27 

-55 

i? 

Leonis  {yor^ 

5-10 

+2.14 

-  8.6 

+11  49.0 

6  12.4-  017.9 

-0.1549 

0.5065 

-0.2246 

+34 

-17 

^ 

Leonia 

4.6 

2.22 

10.0 

10  24.4 

16  58.8 

+10  9.9 

-1.0920 

0.5053 

0.2340 

-19 

-80 

43 

Leonis 

6.3 

2.26 

12.0 

6  58.0 

11     1    0.6 

-  6  2.2 

+0.7274 

0.5051 

0.2399 

+90-3 

48 

l^eonin 

5.2 

2.32 

12.2 

7  23.0 

7  15.7 

+  0  2.1 

-1.2337 

0.5054 

0.2439 

-30-83 

35 

Sextantis 

6.1 

2.34 

13.4 

5  11.1 

11 47.6 

+  4  26.2 

+0.0186 

0.5058 

0.2464 

+43-40 

d 

Leonifl 

5.0 

+2.41 

-14.4 

+  4    3.9 

20  52.7 

-1044.5 

-1.0376 

0.5073 

-0.2506 

-15 

-86 
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ELEaiEMTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 


Thk  Stak's 


Name. 


42 

h 

A 

31  B. 

32  B. 

3 

40  B. 

It 

48  B. 

50  B. 

24  G. 

65  B. 

41  G. 

85  B. 

d 

a 

22 

116  B. 

134  B. 

88  B. 

p*  Leonis 

p*  Leonis 

76  Leonis 

359  B.  Leonis 

388  B.  Leonis 

V        Leonis 
431  B.  Leonis 
78  B.  Virginis 

q        Virginis 
370  B.  Virginis 

75  Virginis 
83  Virginis 
85  Virginis 
43  H.  Virginis 
231  G.  Virginis 

236  G.  Virginis 
9  G.  Libra 

17  G.  Libra 

18  G.  Librae 
43  B.  Librae 

47  G.  Librae 

64  G.  Librae 

153  B.  Librae 

169  B.  Librae 

177  B.  Librae 

Librae 

Scorpii 

Scorpii 

Scorpii 

Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Ophiuchi 

118  B.  Ophiuchi 
137  B.  Ophiuchi 
36         Ophi.  (l8t  star) 
136  G.  Ophiuchi 
151  G.  Ophiuchi 

4  G.  Sagittarii 

66  B.  S^ttarii 

67  B.  Sj^ttarii 
70  B.  Sagittarii 

68  G.  Sagittarii 

A.         Sagittarii 


Mag. 


5.7 
5.3 
6.0 
6.3 
6.3 

4.5 
6.2 
6.5 
5.3 
6.0 

5.6 
5.6 
6.1 
5.5 
6.4 

5.7 
6.5 
6.4 
6.1 
5.7 

6.1 
5.8 
6.3 
6.0 
6.2 

5.0 
4.7 
4.6 
5.4 
5.3 

5.9 
5.4 
3.0 
4.9 
6.4 

6.2 
5.5 
6.3 
6.0 
3.1 

1.2 
4.8 
6.2 
6.4 
6.3 

6.2 
6.3 
5.4 
6.3 
6.0 

6.2 
4.7 
6.4 
6.4 
6.2 

2.9 


Red'ns  from 
1916.0.    . 


Aa        A< 


+2.42 
2.45 
2.48 
2.49 
2.50 

+2.55 
2.55 
2.71 
2.79 
2.89 

+3.08 
3.13 
3.14 
3.28 
3.29 


hl5. 
16.1 
15.7 
16.3 
17.0 

-17.0 
17.5 
19.1 
20.2 
20.8 

1-21.0 
20.9 
20.8 
20.3 
20.2 


+3.29 
3.38 
3.43 
3.43 
3.50 

+3.51 
3.54 
3.62 
3.60 
3.61 

1+3.63 
3.69 
3.69 
3.67 
3.66 

+3.69 
3.69 
3.72 
3.72 
3.69 

+3.69 
3.74 
3.70 
3.73 
3.74 

+3.77 
3.73 
3.77 
3.81 
3.74 

+3.78 
3.75 
3.77 
3.76 
3.76 

+3.76 
3.70 
3.66 
3.63 
3.66 

1+3.63 


// 


2  + 


\-20.2 
19.8 
19.3 
19.2 
19.4 

-18.3 
17.7 
16.7 
16.4 
16.3 

-16.2 
15.5 
15.3 
15.3 
15.3 

-15.2 
14.9 
14.9 
14.6 
14.6 

-14.3 
14.2 
13.8 
13.7 
13.2 

-12.5 
12.5 
12.4 
11.2 
10.1 

-  9.4 
9.1 
9.1 

7.7 
7,2 

.  5.6 
2.9 
3.1 
3.0 
2.1 

-  2.4 


^parent 
Declina- 


tion. 


2  24.5 

0  23.0 

2    6.4 

r  0  35.3 

-  1  14.5 

-  0  21.9 
158.6 
515.4 
8  59.7 

11 11.9 

-14  56.2 
15  45.8 
15  21.1 

17  48.9 

18  12.1 

-18  20.0 
20  4.6 
20  49.6 

20  58.7 

21  2.6 

-21  42.6 

22  5.6 

24  12.6 
22  52.1 

22  52.8 

-23  33.0 

25  30.1 
25    4.9 

24  17.3 

23  44.0 

-25    0.0 

24  35.6 

25  52.6 

25  38.2 
24  30.0 

-24  14.5 

26  6.4 

24  12.7 

25  16.1 

25  23.8 

-26  15.0 
24  56.1 

26  21.6 

27  18.1 

24  58.1 

-26  24.2 

25  9.3 

26  29.0 

25  52.3 

26  12.5 

-26  56.9 

27  4.5 

25  38.3 
24  57.3 

26  41.2 

-25  28.2 


At  CoNJUNcnoM  dj  R.  A. 


Greenwich 
Mean  Time. 


d     h 

12    0 

3 

6 

8 

11 

15 
16 

18  10 
20 

14    6 

23 

16    4 

5 

18 
18 

19 

16  2 

6 

7 

11 

14 
18 

17  1 
2 
3 

3 

7 
8 
8 
8 

9 

10 
10 
12 
12 

14 
14 
16 
16 
18 

21 
22 
22 

18  3 
9 

11 
13 
14 
18 
20 

19  2 
13 
13 
14 
16 

16 


m 
14.1 
48.9 
29.9 
46.9 
10.2 


Hour 
An^e, 

H 


50. 
35.2 

4^. 
15. 
3.7 


2|+  7  39.8-1.1225 

8  23.4  +0.3877 

9|+  157.3-0.7745 


5+11 
-  3 


42.9 
61.0 
20.01 
5.1 
46.61 

26.1 
6. 

41.5 
6.5 
9.0 

43.5 
35.7 
0.7 
47.7 
23.1 


-10 

-  6 

-  4 
+  7 
+  8 

+  8 
8 

-  4 

-  3 

-  0 

+  3 
+  7 
-10 

-  9 

-  8 


43.6 

43. 

43.2 

60.2 

51.4 

6.7 
34.8 
39,9 
20.4 
33.7 

1.8 
5.9 

12.3 

36. 

55.1 


0  + 


64. 
13.4 
38. 
18,7 
0.6 

29.2 
25.8 
33.1 
42.5 
26.3 


27.2 
11.2 
26.5 
29.2 

44.1|+ 

50.61+ 


h 
7 
4 
1 
0 
3 


m 
28. 

0.3 
23. 
49. 

8.1 


9-0 


.1117 
+1.1398 
.3715 
.3390 
+0.9939 


9-1 
0-0 


12.9 

17.7 


14.( 
16.  ( 
48.: 
28.1 
8.' 


0+0 
6-0 
7-0 
8-0 


7-0 


46. 
48.1 
23. 
59.3 
6. 


8-0 


4-0 


3-0 


19. 

2.7 
47.9 

6. 
31.4 


7-0 


3-0 


8- 


5  + 


8i+ 


8 
4 
3 
3 
3 

3 
1 
1 
0 
0 

1 
1 
3 
4 
6 

9 
9 
9 
9 
4 

1 
0 
1 
6 
6 


11. 

21.5 

24.6 

17. 

16.8 

2.1 
37. 
32.7 

3.5 
16. 


8-0 


40.6 
44.5 
45.6 
8. 
2L 


13.5 
31. 
54.8 
36.6 
9.5 

47.3 
4.3 
8.6 
7.1 

46.4 


-11 
1 


28. 
12.2 
57. 
2.4 
11.6 


+0.7132 
+0.5764 


x" 


.2691 
.0411 
.5640 
.7225 
.4690 


.4652 
+0.0295 

.0343 
+0.0469 

.5652 


.4646 
-0.6610 
+0.6701 

.9895 
kl.0490 


.4241 
+1.0640 
+0.5294 

.2711 
-0.8248 

+0.4068 
.1480 
+1.1178 
+0.7128 
.4366 


8-0 


7-0 


3-0 


-0.8285 
+1.0145 
-1.0486 
.0360 
.0923 


7-0 


5-0 


2-0 


+0.6403 
.7832 
+0.6012 
+1.2684 
-1.2696 

+0.0834 
-1.1888 
+0.1088 
-0.6187 
-0.1792 


3+0 


.6543 
+1.2572 

.1489 
-0.7584 
+1.1116 


6-0 


0 
0 
2 

2 17.9M).0848 


0.5081M).2518  »36-fr 
0.5091  0J52Sm*l 
0.5099  0.2535 -»-« 
0.5106  0.2540  f2W: 
0.5114  0.2544  *S^ 

0.5132-0.2549-21-8' 
0.5136  0.2550 
0.5229  0.2628 
0.5292  0.2489 
0.5366  0.2427 


0.55181-0.2^^1^-- 
0.5566  0.2187 
0.5571   0M80 
0.5693  0.1978 
0.5700  0.1966 


57061-0.1954 
0.1826 
0.1730 
0.1721 
O.1630 


0. 

0.5771 

0.5816 

0.6818 

0.5856 


0.6888 


0.5922 
0.6976 
0.5988 
0.6993 


0.6996  -0 

0.6026 

0.6031 

0.6032 

0.6032 


0.6108  0.0643 
0.6126  0.0494 


■0 
0 
0 

a 

0 


^ 


5.^ 


♦€1-4 


0. 
0. 
0. 
0. 


1546 
,1450 

.1283  ^ 
1234  -3^* 
1218  -34,"* 

1208  ^  ^' 
10951^^? 
1067 

im 

1063 


0.6034-0.1055- 
0.6044  0.1013H^ 
0.6044  O.1010|»«**^ 
0.60561  0.0961 
0.0954 


0.6066 

0.6066 -O.0910 

0.6065 
0.6077 
0.6079 
0.6091 


1-22'-* 


O;0644^* 


0.0631 


0.6106 -0.0666 
0.6106  0.0657 


O.O760  ^l^' 


0.6140 


0.0308 


-iM* 


0.6144  -0.0226 
0.6147  0.0162 
0.6147 -0.0126 
0.6148+0.0013 
0.6147  0.0070 
0.6138+0.0269^5 
0.6104  0.0617 
0.6103  0.0624 
0.6098  0.0658 
0.6087  0.0728 
0.60861+0.0731 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 


Ths  Stab's 


Name. 


9  G. 
«  B. 

:6 

16  B. 

\2  B. 
!7  G. 
r2  B. 
J9  B. 
)1  B. 

)8  B. 
22  B. 
19 
50 
53 

74  B. 
6 
n 

P 
o 

V 

81  B. 
94  B. 
29 
53  B. 

18 

A 
96  B. 

0 
150  B. 

P 
170  B. 

186  B. 

K 

6  G. 
22  B. 

K 

9 

16 
X 

19 
22 
d 
136  B. 

75 

lol 

105 
3 
4 


Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 

Capricomi 

Capricomi 

Capricomi 

Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Aquarii 

Aquarii 

Capricomi 

Aquarii 

Aquarii 

Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Piscium 

PiBcium 
Piscium 
Piscium 
Piscium 
Piscium 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 

Piscium 

Piscium 

Piscium 

Arietis 

Arietis 


t  Arietis 
35  B.  Arietis 
47  B.  Arietis 
20  H».  Arietis 
15       Arietis 

^       Arietis 


Mi«. 


Red 'm  from 
1916.0. 


A« 


6.3 
6.5 
5.7 
6.1 
5.7 

6.4 
6.4 
5.8 
6.1 
6.5 

6.1 
5.6 
5.5 
5.5 
6.3 

6.1 
5.5 
5.2 
5.0 
5.6 

5.3 
6.4 
5.7 
5.5 
6.5 

5.5 
5.5 
6.5 
4.3 
6.0 

6.3 
6.0 
6.1 
5.2 
6.2 

6.4 
4.9 
6.4 
5.7 
4.6 

5.4 
5.8 
5.4 
6.5 
6.3 

3.7 
6.2 
6.1 
6.4 
5.8 

5.1 
6.4 
6.5 
6.4 
5.9 

5.6 


k3.67 
3.66 
3.57 
3.54 
3.57 

+3.52 
3.51 
3.50 
3.47 
3.43 

+3.43 
3.35 
3.38 
3.32 
3.31 

+3.31 
3.01 
2.95 
2.93 
2.94 

+2.88 
2.83 
2.74 
2.62 
2.59 

f2.54 
2.38 
2,33 
2.17 
2.18 

+2.14 
2.12 
2.07 
2.00 
1.87 

+1.72 
1.70 
1.70 
1.64 
1.61 

+1.58 
1.56 
1.41 
1.31 
1.21 

+1.13 
1.12 
1.10 
1.08 
1.08 

+1.06 
1.04 
1.03 
1.03 
1.02 

+1.01 


Aa 


Apparent 

DecUna- 

tJon. 


-2.0-26  48.5 


2.0 

2.1 

1.4 

-0.9 

+0.3 
0.5 
0.6 
1.1 
0.8 

+1.6 
1.7 
2.4 
1.9 
3.5 

+3.5 
5.4 
5.7 
6.7 
6.0 

+6.6 
7.2 
7.2 
8.0 
7.4 

+7.8 
8.6 
8.6 
8.8 
9.3 

+9.0 
9.0 
9.1 
8.6 

8.7 

+8.8 
8.5 
8.6 
8.6 
8.8 

+8.4 
8.8 
7.9 
8.0 
7.5 

+7.3 
7.5 
7.2 
7.1 
7.2 

+7.1 
7.1 
7.2 
7.3 
6.9 

+7. 


26  38.2 

24  6.8 

23  54.8 

25  5.8 

-24  59.4 
25    3.6 

24  57.8 
24  47.3 
2319.4 

-24  19.4 

22  33.6 
24  7.6 
2156.6 

23  37.1 

-23  37.3 
19  22.8 
18  29.2 
18  5.4 
18  51.6 

kl8  26.0 

18  20.7 
16  21.2 
15  31.1 

13  32.9 

-13  14.2 

11  45.1 
10  42.3 

8  12.0 

9  27.4 

-  8  14.5 
7  37.0 

6  68.9 
4  39.6 
2  50.6 

-  0  10.0 
K  0  47.9 

0  39.8 
138.3 
119.2 

-  3    1.4 
2  28.0 

7  43.6 

8  53.9 

12  30.5 

+14  64.9 

14  14.1 

15  58.9 

16  59.7 

16  32.4 

+17  24.6 

17  51.1 
17  37.9 
16  50.0 

19  6.4 

30.9 


0>+19 


At  CoNJUNcnoK  in  R.  A. 


Greenwich 
Mean  Time. 


d 
19 


Hoar 
Angle, 

h     m 
+  219.5 


h     m 

16  62.3 

17  11.11+  237.4 
19    2.3+  423.9 

+  7 13.2 
+  8 15.5 


80 


21  59.1 
23    4.1 

4    6.9 

4  53.5 

5  40.0 

7  51.1 

8  3.7 


-10  64.5 
-10  9.8 

-  925.3 

-  7 19.6 
t-  7   7.5 


+1.2433 
+1.0960 
-1.2774 
-1.2112 
+0.0601 

+0.4570 
+0.6104 
+0.6005 
+0.6778 
-0.7533 


10  37.9-  4  39.7+0.5525 
12  36.3-  246.1-0.9489 
14  27.0-059.9+0.8562 
14  47.8-  040.0-1.2699 
20    1.2+  420.9+1.1456 


20    8.1 


21 


+  4  27.5 


1155.9-  421.5 
1512.9-  112.0 


15  51.6 

16  16.9 


22 


-  034.7 

-  0 10.3 


20  32.7+  356.0 
0  29.6+  744.2 
4    6.8+1112. 

12    0.9-  5  9.1 


6-0 


28 


24 


25 


12    8.7 

15  47.8 
157.9 
514.7 

16  12.2 

16  13.4 

17  49.0 
19  25.3 
23    9.9 

2  19.3 


-  5   1.6 


h  130.1 
+  8 19.2 
+11 29. 

-  154.4 

-  1 53.3 


-  020.8 
+  1 12.4 
+  449.9 
+  763.3 


12  23.6-  621.4 


1  0.3 

2  43.0 
2  52.5 
7  29.4 

10  21.0 

12  32.7 

15  21.9 

26  6  63.3 

16  19.2 

27  6    3.6 

17  26.7 
19  34.2 
2128.6 

28  0  51.6 


+  740.9 


-  9  4.2 


+  652.1 

+  731.51-0.5422 


+1.1654 
-0.4176 
-0.6908 
-0.9701 
-0.1161 

+0.2959 
+1.0146 
.2338 
+0.6578 
-1.3081 

-0.7976 
+0.0766 
,1995 
-0.0607 
+1.2344 

+0.3867 
+0.1498 
+0.4442 
-1.1473 
-0.4453 

+0.0247 


6-0 


-0.3606 


-1160.6-0.1930 


656.4 
412.4 
952. 
4  0.1 
821.0 

-  338.6 

-  135.1 
+  0 15.7 
+  332.6 


9-0 


138.7+  418.2 


6    6.7 

9  11.9+1137.1 
11    9.7-1028.9 


1166.7 
12  31.5 


-  943.3 

-  9  9.6 


+0.8740 

-0.3496 
+0.9544 
.9405 
+0.3573 
-0.5029 

-0.3394 
+0.8436 
-0.6324 
-1.0221 
-0.3730 


+  837.7-0.4157 
-0.2915 
+0.3219 
+1.3329 
-1.0140 


16  8.0l-  540.0-0.7903 


0.6086 
0.6085 
0.6075 
0.6058 
0.6051 

0.6018 
0.6013 
0.6007 
0.5991 
0.5990 

0.5970 
0.5954 
0.5939 
0.5936 
0.5893 

0.5892 
0.5749 
0.5719 
0.5713 
0.5709 


+0.07321+63 
0.0742  +63 
0.07991-63 
0.0889 
0.09211+26 


+0.1070 
0.1092 
0.1114 
0.1175 
0.1181 

+0.1252 
0.1305 
0.1354 
0.1363 
0.1495 

+0.1498 
0.1850 
0.1914 
0.1926 
0.1934 


0.6670+0.2011 


0.5634 
0.5602 


0.5532 

0.6501 
0.5423 
0,5399 
0.5328 
0.5328 


0.2077 
0.2133 


0.5533  0.2244 


0.2246 

+0.2291 
0.2398 
0.2427 
0.2504 
0.2604 


0.5318+0.2514 


0.6310 
0.5289 
0.5273 
0.5230 


0.2522 
0.2539 
0.2551 
0.2576 


0.5192  +0.2579 


0.5189 
0.5188 
0.5179 
0.5175 

0.5173 
0.5170 
0.5169 
0.5180 
0.5205 


0.25761+14 
0.2576 
0.2568 
0.2561 


+0.2554 
0.2544 
0.2472 
0.2398 
0.2281 

0.5240+0.2142 


0.5247 
0.5254 
0.5265 
0.5268 


0.2116 
0.2090 
0.2045 
0.2035 


0.5284+0.19721+20-67 
0.5296 


0.5303 
0.6306 
0.5308 


0.1884 
0.1876 


0.5322  +0.1819 


Limit- 
inir  Par- 
allels. 


N. 


+47 
+27 
-71 
h52-87 
-39 


+49 
+59 
59 
+64 
-15 

+57 
-26 
+66 
-54 
+66 

+661+32 
+101-08 
-4-90 


-17 
-8 

-  9 

-  4 
-90 

-11 
-90 
+  7 
-80 
+30 


-21 

+27 

+49 

+72 


-90 
-19 

-26 
+16 


+23-56 


+73 
^6 

-  5 


+81 
+62 


+67 
-24 
+19 


+32 


-  7 

-84 

-90 


+43-38 
+29-63 
+37-46 


+31 
-22 


+49-34 


-19 
-90 
-69 


+44^1 
-76 


+23r03 


-53 


+90i+  5 


+24!-62 
+90i+10 
-  9'-82 


+63 


+16-67 


+24 
+90 
+  9 
-16 
+22 


0.1926|+26h60 
0.1897 


1+61 
76 
16 


-22 


-66 
+  9 
-72 
-73 
-56 


-17 
+56 

h71 


U  11-70 
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ELEMENTS  FOR  THE  PREDICrnON  OF  OOCULTATION& 

MAY. 


The  Stab's 


Nam«. 


26        Arietis 
/I         Arietia 


Mi« 


6.2 
6.7 


Red'nsfroiD 
1016.0. 


Aa 


40^99 


Aa 


// 


+  7.0 


+0.97+  7.1 


Apparant 

I^ecUna- 

tion. 


+19  29.1 
+19  39.4 

NEW 


At  CoNJTTNcnoir  or  R.  A. 


Greenwich 
Mean  Time. 


h     m 
22    6.6 
89    3  40.2 

MOON, 


Hour 
AnRle, 

H 


+  629.91+1.0442 


h 
0 


m 
7.1 


+0.2993i 


0.634640 
0.636840.1622 


4 


•  I 


1720|^,-» 


JUNE. 


62  B. 

9 

87  B. 
37 

09 

48 
68 

187  B. 
192  B. 
217  B. 

0 

S 

X 


81 

It 

18 

19 

R 

83  B. 
A 
43 

165  B. 
36 

d 

369  B. 
388  B. 

V 

431  B. 
78  B. 

370  B. 

69 
75 
83 
85 
87 

89 

43  II. 

231  G. 

236  G. 

9  G. 

17  G. 


Geminorum 
Geminonim 
Geminorum 

Geminorum 
Greminorum 
Geminorum 
Geminorum 
B.  D.+23«»  1744 

Geminorum 

Geminorum 

Gkminorum 

Neptunb 

Cancri 

Cancri 
Cancri 
Cancri  (var.) 
Cancri 
Cancri 

Cancri 
Cancri 
Leonis 
Leonis 
Leonis  (var,) 

I^onifl 
Leonis 
Leonis 
Leonis 
Sextantis 

Leonis 
Leonis 
Leonis 
I-<eonis 
Leonis 

Leonis 

Leonis 

Virginis 

Virginis 

Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Libraa 

Librse 


6.5 
3.2 

6.8 

5.7 
6.2 
6.8 
6.0 
6.4 

6.3 
6.3 
6.3 
7.8 
5.9 

5.5 
4.2 
6.2 
5.1 
5.7 

6.4 
6.6 
5.8 
6.4 
5-10 

6.9 
4.6 
6.3 
6.5 
6.1 

6.0 
6.7 
5.3 
6.3 
6.3 

4.5 
6.2 
6.5 
5.3 
6.0 


+1.22'+  3.7 
1.24i  3.6 
1.26     3.1 

+1.28+  3.3 


1.30 
1.33 
1.36 
1.39 


2.8 
2.5 
1.9 
1.5 


+1.42+  1.3 
1.42'+  1.0 
1.46-  0.3 


1.64|    1.6 

+1.57,-  2.0 
1.63i  2.6 
1.66     3.2 

1.65  3.9 

1.66  3.8 

+l.7o!-  4.6 


1.72 
1.83i 
1.83, 
1.83, 

+1.84 
1.921 
1.96' 
1.94 
2.05 

f2.13' 
2.14 
2.17 
2.22 
2.24 

+2.30 
2.29 
2.49 
2.59 
2.72 


4.8 
7.2 
7.3 
7.3 


+24  39.8 
25  13.0 

23  42.2 

+25  29.0 

24  20.2 
24  16.3 
23  6.5 
23    4.1 

+23  12.9 
22  35.9 
20  2.8 
19  45.4 
18  36.1 

+18  22.7 
18  27.8 
17  33.1 
15  38.7 
15  64.2 

+15  20.0 
15  17.4 
12  11.7 
11  57.3 
11  49.0 


-  8.5+  919.8 

8.7   10  24.4 

10.5     6  68.0 

10.8  6    7.1 

11.9  5  11.1 


-12.9 


+  4    3.9 


13.7  2  24.5 
14.6  0  23.0 

14.8  +  0  35.4 
15.6!-  1 14.5 


-15.5 
16.1 
17.9 
19.4 
20.2 


4.9  1+2.94 -21 .2 
5.6  2.97,  20.9; 
5.6  3.06  20.9 
6.1  3.06  20.8' 
5.8     3.09,  2l.3j 

21.3 
20.5! 
20.5, 
20.5 


5.1  +3.10- 
5.5  !  3.26' 

6.4  1  3.28 
5.7  I  3.29 

6.5  '  3.41 


20.3 


6.4  +3.48-19.9-: 


-  0  21.8 
158.6 
5  15.4 
8  59.6 

11  11.9 

-15  32.7 

14  56.2 

15  45.8 
15  21.1 
17  26.8 

-17  43.3 

17  48.9 
1812.1 

18  20.0 
20    4.6 

20  49.6 


2 


8 


14  34.9 
17  34.5 

21  21.7 

22  62.7 
2  13.9 
6  68.3 

12  14.8 
16  45.1 


20 
21 
4  6 
14 
17 

21 
6  4 
10 
11 
11 

18 
20 

6  13 
13 
13 

18 

7  0 
8 
8 

19 

8  5 

8 
12 
17 
19 

9  0 
1 

19 

10  5 
15 

11  7 
9 

14 
15 
16 

17 

13    4 

5 

5 

12 

17 


-11 12.5 

-  8 18.9 

-  439.2 

-  311.2 
0  3.4 
438.4 
944.8 
963. 


41.1-  6  6.1 
51.6-  466. 


26.9+  322.5 

6.4+1046.8 

44.2-  941.1 


54.3  -  5  38 

36.l|+  050 

6.8  +  6 12 

6.2  +  7  9 

16.5:+  719 

68.9'-  9 11 
30.0-  742 
3.6+  822 
37.3+  854 
41.3+  868 


.5 
.3 
.1 
.7 


+0.6123 
-0.2396 
+1.1138 

-1.0026 
-0.0569 
-0.4820 
40.2007 
.3166 


6-0 


8-0 


-1.0008 
.4783 
+1.1015 
+0.2049 
+0.8706 

40.3919 
-0.9176 
-0.9595 
+0.9553 
.8:40.6356 


.4 

.9 

.1 

9 


-0.2774 
-0.6398 
-0.6914 
-0.5530 


28.4-1022 
38.0  -  4  23 
48.4+  333 
57.0+  341 


48.1 

4.8 
30.7 
10.3 
15.3 
41.9 


.7-0.4162 

.4+1.2319 
.2-1.3641 
.340.4710 
.8+1.3613 


-  945.4.-0.2424 


-  044 
+  235 
+  68 
+11  5 
-1032 

28.6-  553 
14.7'-  5  9 
47.8|-11  8.8 
35.1'-  139.5 
37.0:+  8  3.6 


.6-1.3057 
.5-0.3683 
.940.8987 
.2  -0.5920 
440.7572 

.9-1.3780 
.1  40.1496 


0.6431 
0.6419 
0.6404 


hOj 
0.0824 
0.0905 


6398H).0936 
0.1006 
0.1102 
0. 
0.1290 


0 

0.6383 

0.6362 

0.6337 

0.6316 


0.5296H).1363H:^ 
0.5291  0.1384^16-5^ 
0.5249  0.1532  t«)-j3 
0.5200  0.1653|^-- 
0.5194  0.1712 


0.51751-0 

0.5145 

0.5122 

0.5118 

0.5117 


0.50881-0 

0.5083 

0.5035 

0.6034 

0.5033 


0.6024 
0.5014 
0.6006 
0.5006 
0.5006 

0.5016 
0.6022 
0.5030 
0.5043 
0.5050 


-1.0040 
+0.5139 
40.3916 


0.5067-0 

0.5070 

0.5159 

0.5222 

0.5297 


10.5-  053.3+1.2790 
38.7+  129.940.1033 
52.6,4  632.9-0.1893 
22.0'+  7  1.4;-0.7154 
9.9+  747.7,+1.2579 


0.5432 
0.5456 
0.5506 
0.5511 
0.55191 


15.4+  850.8:+1.3083 
19.6-  428.6-0.8477 
1.7-  348.1-0.5911 
41.8-  3  9.4-0.5858 
27.1+  3  20.8-0.0740 


0759h«7+» 

2^35 
|f904: 


1&-6 
1205  ♦54-U 


1773 
1866 
1939 
1951 


0. 
0. 
0. 
0.1954HS- 


0 
0 
0 
0 


[-0 
0 
0 
0 
0 

-0 
0 
0 
0 
0 


.2046 
.2063 
.2229 
.2234 
.2234 

.2275 


27^: 

kis-^ 

-90*5 


2323  -45-^ 

2377  *71-H 

2378  ^K^ 
2437»3(M5 


2474 
,2484 


^37-« 


f 


-0 
0 
0 
0 
0 


0.5530-0. 
0.5644  0. 
0.5651  0. 
0.5658'  0. 


2493|*90** 

2502 

2505 

2509 
2509 
2483 
2443 
2382 

2240 
2211 
2146 
2140 
2129 

2114 
1943 
1931 


1 0.5729  0. 
5.3+7 48.5'-0. 1283  0.5778'-0. 


ll-» 

f  71-13 
+61-22 

f74'*3J 
♦42 -3: 
f26^' 

-2-* 
f73*3^ 

72-45 

f2^ 
1919  i-  2^^ 
1794  ^27 -W 

1700*^23-50 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 


Thb  Stab's 


Name. 


18  G. 
43  B. 
47  G, 
64  G. 
153  B. 

169  B. 
177  B. 

42 
b 

A 

31  B. 

32  B. 
3 

40  B. 


48  B. 

60  B. 

24  G. 

65  B. 

41  G. 

85  B. 

6 

a 

22 

116  B. 

134  B. 

88  B. 

118  B. 

137  B. 

36 

136  G. 

151  G. 

4G. 

63 

67  B. 

70  B. 

68  G. 

A. 

86  B. 

24 

26 

126  B. 

154  B. 

162  B. 

127  G. 

172  B. 

189  B. 

191  B. 

208  B. 

222  B. 

49 

50 

53 

274  B. 

a 

LibrsB 
LibrsB 
Libm 
Libm 
Librae 

Librae 

Librae 

Librae 

Scorpii 

Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Ophiucbi 
Ophiuchi 
Ophiuchi 
Ophi.  (l%i  star) 

Ophiuchi 
Ophiuchi 
Sagittarii 
Ophiuchi 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sa^ttarii 
Capricomi 

Cs^ricomi 


Mi« 


6.1 
5.7 
6.1 
5.8 
6.3 

6.0 
6.2 
5.0 
4.7 
4.6 

5.4 
5.3 
5.9 
5.4 
3.0 

4.9 
6.4 
6.2 
5.5 
6.3 

6.0 
3.1 
1.2 
4.8 
6.2 

6.4 
6.3 
6.2 
6.3 
5.4 

6.3 
6.0 
6.2 
6.1 
6.4 

6.4 
6.2 
2.9 
6.5 
5.7 

6.1 
5.7 
5.9 
6.4 
6.4 

5.8 
6.1 
6.5 
6.1 
5.5 

5.5 
5.5 
6.3 
6.1 
5.5 

5.2 


Red'ns  from 
1016.0. 


A« 


k3.49 
3.58 
3.62 
3.67 
3.801 


+3.801-17 
3.80 
3.82 
3.92 
3.92 


+3.90 
3.88 
3.92 
3.93 
3.96 

+3.97 
3.95 
3.96 
4.01 

+4.02 
4.04 
4.10 
4.06 
4.10 

+4.18 
4.15 
4.22 
4.19 
4.22 

+4.24 
4.26 
4.30 
4.23 
4.26 

+4.24 
4.30 
4.25 
4.29 
4.20 

+4.19 
4.23 
4.15 
4.21 
4.21 


+4 
4 
4 
4 
4 

+4 
4 
4 
4 
3 

+3 


Al 


// 


-19.9 
20.2 
19.0 

18.4 
17.7 


.2 
17.1 
17.1 
16.6 
16.4 


-16.2 
16.2 
16.3 
15.9 
16.1 

kl5.7 
15.5 
15.1 
15.3 
14.6 

kl4.6 
14.2 
13.5 
13.3 
13.4 


-12.3 

10.7 

10.0 

9.5 

9.7 


.201+ 

.18, 

.131 

.16 

.08 

.12 
.05 
.07 
.07 
.81 

.76 


8.1 
7.6 
5.9 
5.3 
2.8 

2.5 
1.8 
1.9 
1.7 
1.3 

0.5 
0.1 
0.9 
1.3 
1.6 

1.7 
2.3 
2.2 
3.0 
3.3 

4.0 
3.8 
5.4 
5.4 
8.4 

8.9 


Apptf«nt 

DecUna- 

tlon. 


-20  58.7 
21    2.6 

21  42.7 

22  5.7 

24  12.6 

-22  52.1 

22  52.9 

23  33.0 

25  30.1 
25    4.9 

\-24  17.3 

23  44.0 
25    0.0 

24  35.6 

25  52.7 

-25  38.2 
24  30.0 
24  14.5 

26  6.4 

24  12.7 

1-25  16.1 

25  23.8 

26  15.0 
24  56.1 
26  21.6 


-27  18.2 

24  58.1 
26  24.2 

25  9.3 

26  29.0 


1-25  52.3 
2612.5 
26  56.9 

24  52.4 

25  38.3 

-24  57.3 

26  41.2 

25  28.2 

26  38.2 

24  5.8 

-23  54.8 

25  5.8 

23  16.9 

24  59.4 

25  3.6 

-24  57.8 
24  47.3 

23  19.4 

24  19.3 

22  33.5 

-24  7.6 
21  56.6 

23  37.1 
23  37.2 
19  22.7 

-18  29.1 


At  CoNJUNcnov  or  R.  A. 


Oreenwlch 
Mean  Time. 


Hour 
Anifl«, 

H 


d     h    m       h    m 

IS  17  30.5+  812.] 

2135.3-1151.9 

18    111.4|-824. 

5    5.lU  4  39. 

1131.7}+  131.3 

13  19.0+  3 14.2 
1354.4;+  348.1 


14 


15 


17 


8-0 


.0458 
-0.6515 
.5427 
.7310 
+0.5159 

-1.0411 
1.0903 


2M) 
8-0 


14  15.0+  4   7.8-0.4734 


18  15.4+  758.3 


+1.0130 


nil  36.9 


3  7.1 

5  25.3 
8  24.0 

8  42.5 

9  6.9 

13  45.7 
19  24.4 
2151.4 
23  46.6 
0  53.0 

4  59.1 

6  41.4 


19  14.8+  8  55.3:+0.4906 

19  21.8 
19  22.9 
19  38.3 
21  6.3 
21  11.4 


9  2.0-0.3092 
9  3.0-^).8626 
917.7+0.3689 
+1042.1-0.1825 
+10  47 .0+1.0824 


22  51.7 

23  5.1 
0  32.9 

0  37.01-956.2 
2  43.0 


+0.6810 


-11 24.1  -^.4665 

-10  0.11-0.8546 

+0.9856 

-  7  55.61-1. 0694 

732.5-0.0569 
5  20.1-0.1094 
2  29.1+0.5275 
211.5-0.7913 
148.1+0.5895 


+  238.7 
+  8  2.5 
+1023. 
-1146.8 
-1043.4 


0+0 


-  6  48.2 

-  5 10.4l-0.1441 


+1.2629 
-1.2516 
.0991 
-1.1614 
+0.1304 

-0.4847 


16 


12  36.6!+  029.1+0.6940 
14  55.4'+  241.8^1.2635 
23  23.2+1047.1M).0814 


0  24.5 
2  36.6 

2  42.9 

3  2.9 

4  51.7 

7  44.3 

8  47.9 

12  53.5 

13  43.2 


+1145.9-0.6826 
-10  7.9'+1.1716 
-10  1.9|-0.0117 
-  942.7+1.1568 


-  7  58.6 

-  5 13.5 

-  4 12.7 

-  017.7 
+  029.9 


1-1.1868 
-1.1157 


14  28.6  +  1 13.4 


H.2203 
+0.5437 
+0.6966 

+0.6881 
+0.7681 
-0.6443 
+0.6490 
-O.8290 

+0.9549 
-1.1419 
+1.2489 
+1.2685 
-0.2670 

23  48.6  +  9 11.51-0.5371 


15  14.0+  156.7 
17  21.6+  359.0 
17  33.8+  4  10.8 
20  4.0+  6  34.5 
2159.1+  824.7 

23  46.8+10  7.9 
0  7.0+1027.2 
5  11.6-  840.7 
5  18.2-  8  34.3 

20  37.7+  6   8.1 


0.57821-0 

0.5824 

0.5861 

0.5899 

0.5961 


0.5977M) 

0.5982 

0.5985 

0.6020 

0.6028 


0.60291-0 

0.6029 

0.6031 

0.6043 

0.6044 


0.6057 
0.6058 
0.6069 
0.6069 
0.6085 

0.6087 
0.6103 
0.6121 
0.6123 
0.6125 


0.6194 
0.6195 
0.6195 
0.6193 
0.6172 

0.6169 
0.6160 
0.6160 
0.6158 
0.6150 

0.6136 


+0.1429  0.6131 


0.6107 
0.6102 
0.6097 

0.6092 
0.6078 
0.6077 
0.6059 
0.6045 

0.6031 
0.6028 
0.5987 
0.5986 
0.5848 

0.5817 


.1601 
0.1602 
0.1519 
0.1425 
0.1259 


.1211 
0.1195 
0.1186 
0.1074 
0.1046 


.1042 
.1042 
.1034 
.0992 
.0989 


0 

f51 

8 
-23 
f43 
+14 
+64 


-0.09401+62 
0.0934 
0.0890 
0.0888 
0.0824 


-  3 
-  2;-73 
-24-90 
f64+17 


-0.0812 
0.0741 
0.0647 
0.0638 
0.0625 


-39 

+17 
+14 


+50-12 
-22-90 


0.6150-0.04751+63 

0.6172 

0.6180 

0.6185 


0.0289 
0.0207 
0.0143 
0.6188M).0106 


+0.0033 
0.0091 
0.0291 
0.0369 
0.0650 

+0.0684 
0.0755 
0.0758 
0.0769 
0.0827 

+0.0918 
0.0951 
0.1077 
0.1102 
0.1124 

+0.1147 
0.1209 
0.1215 
0.1287 
0.1341 

+0.1391 
0.1400 
0.1535 
0.1538 
0.1895 

+0.1960 


Limit- 
ing Par- 
■Dds. 


N. 


+27 
-  5 
0 
[-12 
+54 


-45 
-90 
-79 
-90 
-13 


S. 


-34-90 
-38-00 


-73 
+19 
-15 

-61 
-90 
-22 
-53 
+25 


-00 

-45 
-49 


+54 


+53 

-90 

[+21-36 


-61 


-53 

+22 


-10 
+  7 
+60! 
-62 
+151-47 


-16 
+63 


+20-43 


+63 
-501 


-42 
+30 
-52 
+55 
+64 


+64 
+65 
-9 
+63 
-18 

+66 


+66 
+66 


+  5 


-9 


-90 
-35 


-75 
-51 
-  2 
-90 


-90 
+35 


+34 
-90 


-90 
-34 
-90 
-12 
-3 


I-  3 
+  2 
-90 
-  6 
-90 

+14 


-10-90 


+42 
+45 


+18-58 


L77 


588  OCCULTATIONS,  1916. 

ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

JUNE. 


The  Stak'8 


Name. 


/9  Capricomi 

o  Capricomi 

V  Capricomi 

81  B.  Capricomi 

94  B.  Capricomi 

29  Capricomi 

53  B.  Aqiiarii 

18  Aqiiarii 
137  B.  Capricomi 

X        Capricomi 

96  B.  Aquarii 

6        Aquarii 

p        Aquarii 

170  B.  Aquarii 

186  B.  Aquarii 

K  Aquarii 

207  B.  Acjuarii 

6  G.  Piscium 

22  B.  Piscium 

ic  Piscium 

9  Piscium 

16  Piscium 

X  Piscium 

19  Piscium 
22  Piscium 

36  Piscium 

d  Piscium 

136  B.  Piscium 

75  Piscium 

7f  Piscium 

101  Piscium 

105  Piscium 

3  Arietis 

4  Arietis 
1  Arietis 

35  B.  Arietis 
47  B.  Arietis 

15  Arietis 

6  Arietis 
26        Arietis 

y  Arietis 

M  Arietis 

e  Arietis  (mean) 

64  Arietis 

66  Arietis 

7  Tauri 
11  Tauri 

16  Tauri 

17  Tauri 

18  Tauri 

a  Tauri 

20  Tauri 

21  Tauri 

22  Tauri 

23  Tauri 

tf        Tauri 


Mag. 


5.0 
5.6 
5.3 
6.4 
5.7 

5.5 
6.5 
5.5 
6.2 
5.5 

6.5 
4.3 
5.3 
6.0 
6.1 

5.2 
6.3 
6.2 
6.4 
4.9 

6.4 
5.7 
4.6 
5.4 
5.8 

6.2 
5.4 
6.5 
6.3 
3.7 

6.2 
6.1 
6.4 
5.8 
5.1 

6.4 
6.5 
5.9 
5.6 
6.2 

5.4 
5.7 
4.6 
5.8 
6.1 

5.9 
6.1 
5.4 
3.8 
5.6 

4.3 
4.1 
5.8 
6.5 
4.3 

3.0 


Red'ns  from 
1910.0. 


Aa 


1+3.74 
3.76 
3.70 
3.66 
3.58 

+3.47 
3.43 
3.38 
3.26 
3.25 

+3.19 
3.03 
3.01 
2.99 
2.94 

+2.87 
2.85 
2.74 
2.59 
2.56 

+2.56 
2.50 
2.48 
2.44 
2.42 

+2.28 
2.26 
2.15 
2.04 
1.94 


A6 


// 


-  9.0 
9.2 
10.0 
10.8 
11.0 

+12.2 
11.7 
12.2 
12.7 
13.4 

+13.5 
14.1 
14.3 
14.3 
14.4 

+14.0 
14.0 
14.3 
14.4 
14.1 

+14.2 
14.2 
14.4 
14.0 
14.3 

+13.0 
13.1 
12.9 
12.0 
11.3 


+1.921+11 
1.91 
1.88 
1.88 
1.84 


+1.821+10 
1.81 
1.80 
1.78 
1.74 


+1.72 
1.70 
1.66 
1.61 
1.59 

1+1.59 
1.58 
1.56 
1.56 
1.57 


.5 
11.0 
10.7 
10.8 
10.5 


10.4 
10.0 

9.8 
9.8 


9.1 
9.6 
9.1 
7.9 
8.3 

7.9 
7.6 
7.7 
7.8 
7.6 


Apparent 

Derlina- 

tion. 


kl8  5.4 
18  51.6 
18  25.9 
18  20.6 
16  21.1 

-15  31.1 
13  32.9 

13  14.2 
10  57.1 
1145.0 

-10  42.2 
811.9 
814.4 
7  36.9 

6  58.8 

-  4  39.5 
3  59.2 

2  50.5 

-  0  10.0 
I-  0  48.0 

I-  0  39.9 
138.4 
119.3 

3  1.5 
2  28.0 

+  7  46.7 

7  43.6 

8  54.0 
12  30.6 

14  55.0 

+14  14.1 

15  59.0 

16  59.7 

16  32.4 

17  24.6 


4+17 


1.56+  7.7+24  12.4 


51.2 
17  38.0 
19  6.4 
19  31.0 
19  29.2 

+21  36.1 
19  39.4 

21  0.5 

24  25.8 

22  31.1 

+24  11.1 

25  3.6 
24    1.7 

23  51.1 

24  34.7 


1.56 
1.56 
1.56 
1.56 


7.7 
7.6 
7.6 
7.8 

7.7 


24  6.5 
24  17.7 
24  16.1 
23  41.4 

+23  50.9 


At  Conjuhction  w  R.  A, 


Greenwich 
Mean  Time. 


d 
18 


h 
0 
0 
4 
8 
12 

19 

20 

23 

19    6 

9 

12 

23 

SO    0 

2 

6 

9 
10 

18 

21     7 

8 

9 
13 
16 
18 
21 

88  9 
11 
22 

83  10 
23 

84  1 

3 

6 

7 

11 

14 
16 
18 
21 
86    3 

7 

9 

17 

86    4 

6 

9 
12 
14 
14 
14 


m 
26.1 
50.6 
58.4 
47.8 
17.2 

57.3 
4.9 
37.1 
20.4 
28.6 

39.5 
18.1 
52.2 
25 
4.5 


h    m 
+  947. 
+1011.2 
-950.5 

-  6  9.8 

-  2  48.2 


1-  318.1-0.0042 

6  58.9  +0.1402 

+  830.0+0.5824 

91+10  0.6+0.3497 

-1028.0+0.6420 


8.9 
35.6 
58.4 
18.8 
59.4 

8.8 
40.5 
29.1 
38.6 
25. 


-  729.6 

-  6   5.7 
+  2    1. 
-10   1.9 

-  824 


43.5 
44.7 

4.6 
44.0 

4.8 

12.1 
6.4 
29.4 
16.4 
44.6 

50.0 

48.1 
10.01 
47.1 
46.8 

39.4 
21.7 
17.9 
57.2 
53.6 

38.4 
32.2 
24.2 
26.3 
33.5 


Hour 
Anrie, 


7-0 


435. 
442.3 
8  6. 
924.1 
622.4 


.8053 
+0.0362 
+0.4477 
+1.1605 
-0.0639 


0+0 


.8233 
-1.1121 

.6056 
-1.2969 
+0.2651 


9-0 


0. 
0.5768 
0.5782 
0.5689 


OJW^I+0.1972 
0.1980 
0. 

0.2124 
0.2180 


0.5688+0.2292 
0.5626  0.2293 


N.!£. 


-HMI 

2057  f5§-li 

3HS 


0.5595 
0.5537 
0.5511 


■74* : 

0.2443  ^-S 

*39-C 


0.23% 
0.2413 


0-0 


4-0 


0  + 


815. 
352.0 
1  8.6 
057. 
338.2 

825.9 

628.4 

332.6 

811. 

346. 


3-0 


0-0 


+  550.J 
+  7  40.1 
+1057.( 
+1143.: 
-  757.: 


4  57. 
3   3.1 
143. 
146. 
7  34. 


+11 19.8 
-11  1.3 
-  320. 
+  755.7 
+  948.2 

11 32.4 
-  844.4 
•656. 
•654 
647.2 


1+0 


14  35.1-  646.6 
14  52.2-  629.2 
14  54.3-  627. 

14  58.2-  623.3 

15  6.4  -  6 15.4 

15  38.oL  5  44.81+0 


-0.9273 
-1.2364 

.2321 
+0.2326 

.3285 


.1489 
+0.0160 
+1.0722 

.1407 
+1.1509 

-1.2900 
-0.7371 
+0.5448 
.3233 
.1742 


1-0 
9-0 

2+1 
9-0 
6-0 
1-0 
1-0 


0037 
.4715 
.8648 
.2178 
.2661 


5-0 


.1460 
+0.4643 
.8726 
6540 
.4275 


8-0 
4-0 


6+0 


5+0 


-1.2223 
+1.1654 
.9130 
-1.2588 
+1.0676 

-0.4409 
-1.0822 
.2457 
.4425 
-0.3423 


0.5485+0.2472 
0.5406  0.2545  f4S-3& 
0.5396  0.2553K6-- 


0.5386 
0.5362 

0.5344 
0.5336 
0.6292 
0.6242 
0.5236 

0.6236 
0.5223 
0.5216 
0.5211 
0.5206 

0.5192 
0.5191 
0.5193 
0.5207 
0.5233 


0.2561 
0.2577M1 


+0.2587 
0.2591 


O.2606f3&-S 


0.2601 
0.2597 

+0.2597 
0.2580 
0.2577 
0.2569 
0.2557 


0.52391+0.2100 
0.5245  0.2076 
0.5253  0.2029 
0.5256  0.2018  ^»^ 
0.5269  0.1954|fr-^ 


0.5279 
0.5286 
0.52901 
0.5303 
0.5324 


1+0 
1+0 


+0.0684 
+0.2058 
0041 
+0.0397 
+0.6891 

.5682 


0. 

0.53431 

0.5372 

0.5412 

0.5418 


0.5427 

0.5436 
0.5442 
0.5442 
0.5442 

0.5442 
0.5443 
0.5443 
0.5443 
0.5444 


+0iW-r-? 


0.2476 
0.2395 
0.2272 
0.2128 


+O.1908  ^^ 

0.1878lfn-^ 

0.1857  ^ 
0.1799  ^  «^ 
0.17001^ 


53381+0.1633 
0.1602 
0.1456 
0.1227 
0.1187 


+O.1130 
O.1069 

0 

O.1028 
O.1025 


+O.1025 
O.1018  ^, 
O.1018  f42-2 
O.1016  ^rf 
O.1018  ^^ 

0.5445  +O.1008M^  ^ 


♦55 -3C 

S4-i 

*434l 


1029  ^57-l^ 


0CCULTATI0N8,  1916. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 


TBI  Stab's 


Name. 


27  Taori 

28  Tauri 
14  H.  Tauri 
36         Tauri 

p        Tauri 

X        Tauri 


Red'na  from 

Kas- 

]916.0. 

A« 

1 

s 

3.7 

+1.56 

+  7.7 

5.2 

1.56 

7.7 

5.3 

1.56 

7.3 

5.6 

1.53 

7.4 

5.6 

1.53 

6.8 

5.3 

+1.51 

+  6.8 

Apparent 

Demina- 

tton. 


+23  48.0 
23  53.0 

25  19.7 
23  52.7 

26  15.9 

+25  26.0 
NEW 


At  CoKHTifcnoir  or  R.  A. 


Greenwich 
Mean  Time. 


87 


h     m 
16  24.2 
16  24.8 
16  54.4 
23  20.4 

214.6 


7  34.9 
MOON. 


Hour 
Anrie, 


h    m 

5  0.2 

459.6 

431. 

141.8 

430.4 


0-0 


+  939.7 


+0.6983 
+0.6076 
.9313 
+1.2453 
-1.1484 

+0.1434 


x" 


JK 


0.54481+0.0985 
0.5448  0.0985 |f87 
0.5449  0.0975 
0.5466  0.0833 
0.5472  0.0768 


0.5483+0.0647  f51 


Limit- 
ing Par< 
Qliels. 


N. 


^+14 


S. 


+  8 

13-65 

+90+56 

-34-64 


-12 


JULY. 


d» 

Cancri 

5.9 

+1.51 

-1.6 

+18  36.1 

1  23  56.1 

-  141.7 

40.7855 

0.5204 

-0.1725 

+90 

+10 

6 

Cancri 

5.5 

1.53 

2.0 

18  22.7 

2    4    6.3 

+  2  21.0 

+0.3017 

0.5185 

0.1786 

+60 

-17 

6 

Cancri 

4.2 

1.56 

2.6 

18  27.8 

10  47.4 

+  850.1 

-1.0173 

0.5154 

0.1879 

-16 

-72 

X 

Cancri  (t«r.) 

6.2 

1.58 

3.1 

17  33.1 

16  19.4 

-  947.8 

-1.0648 

0.5130 

0.1950 

-19 

-72 

o' 

Cancri 

5.1 

+L56 

-  3.5 

+15  38.7 

17  18.9 

-  8  50.1 

+0.8538 

0.5126 

-0.1963 

f90 

+11 

0* 

Cancri 

5.7 

1.56 

3.4 

15  54.2 

17  29.2 

-  840.0 

+0.5331 

0.5125 

0.1965 

+76 

-8 

81 

Cancri 

6.4 

1.58 

4.1 

15  20.0 

8    112.6 

-  1 10.3 

-0.3892 

0.5094 

0.2056 

+22 

-58 

ir 

Cancri 

5.6 

L60 

4.3 

15  17.4 

2  43.9 

+  0 18.4 

-0.6538 

0.5088 

0.2073 

+  7 

-73 

18 

Leonifl 

5.8 

1.67 

6.3 

12  11.7 

19  21.3 

-  7  32.7 

-0.8193 

0.5032 

0.2234 

-2 

-78 

19 

Leonis 

6.4 

+1,67 

-  6.4 

+11  57.3 

19  55.1 

-  659.8 

-0.6807 

0.5031 

-0.2239 

+  6 

-78 

R 

Leoniii  {var.) 

5-10 

1.67 

6.5 

11  49.0 

19  59.2 

-  6  55.9 

-0.5434 

0.5031 

0.2240 

+14 

-70 

83  B. 

Leonis 

5.9 

1.67 

7.4 

919.8 

4    0  47.9 

-  2  15.3 

+1.1093 

0.5018 

0.2279 

+90 

+22 

43 

Leonis 

6.3 

1.76 

9.2 

6  58.0 

1514.5+1147.1 

+0.3376 

0.4992 

0.2375 

+62 

-23 

155  B. 

Leonis 

6.5 

1.74 

9.4 

6    7.1 

15  23.3+11 55.6 

+1.2334 

0.4992 

0.2376 

+90 

+32 

35 

Sextantis 

6.1 

+1.82 

-10.4 

+  5  11.2 

6    2  21.2 

-  124.8 

-0.3846 

0.4985 

-0.2429 

+22 

-64 

P* 

Leonis 

5.7 

1.90 

12.1 

2  24.5 

15  14.1 

+11   6.5 

-0.5150 

0.4990 

0.2470 

+15 

-74 

P* 

Leonis 

5.3 

1.92 

13.0 

0  23.0 

18  57.2 

-  9 16.6 

+0.7628 

0.4995 

0.2477 

f90 

-2 

359  B. 

Leonis 

6.3 

1.98 

13.2 

+  0  35.4 

6    0    7.3 

-  4 15.2 

-0.7420 

0.5004 

0.2484 

+  3 

-89 

388  B. 

Leonis 

6.3 

1.99 

13.9 

-  1  14.5 

2  36.5 

-  150.2 

+0.6203 

0.5009 

0.2486 

+82 

-10 

431  B. 

Leonis 

6.2 

+2.04 

-14.4 

-  158.5 

8  15.5 

+  3  39.3 

+0.0070 

0.5024 

-0.2486 

+42 

-42 

78  B. 

Virginia 

6.5 

2.23 

16.2 

515.4 

7    3  12.9 

-  156.1 

-1.1563 

0.5098 

0.2451 

-25 

-90 

37?  B. 

Virginia 

5.3 

2.34 

17.8 

8  59.6 

13  14.9 

+  748.1 

+0.3843 

0.5153 

0.2408 

+02 

-22 

Virginia 

6.0 

2.47 

18.8 

11 11.9 

23  33.1 

-  6  12.5 

+0.2659 

0.5220 

0.2344 

+54 

-28 

69 

Virginia 

4.9 

2.70 

20.1 

15  32.6 

8  15  33.5 

+  9 17.5 

+1.1764 

0.5347 

0.2199 

+74 

+28 

75 

Virginia 

5.6 

+2.74 

-19.8 

-14  56.2 

18    6.1 

+1145.1 

-0.0140 

0.5369 

-0.2171 

+36 

^3 

83 

Virginia 

5.6 

2.83 

20.0 

15  45.8 

23  29.5 

-  7   2.2 

-0.3066 

0.5418 

0.2106 

;i9 

-60 

85 

Virginia 

6.1 

2.83 

19.8 

15  21.1 

23  59.8 

-  6  33.0 

-0.8397 

0.5422 

0.2099 

-10 

-90 

87 

Virginia 

5.8 

2.86 

20.5 

17  26.7 

9    0  49.1 

-  545.3 

+1.1621 

0.5430 

0.2089 

+73 

+27 

89 

Virginia 

5.1 

2.88 

20.6 

17  43.3 

156.5 

-  4  40.2 

+1.2142 

0.5441 

0.2074 

+72 

+32 

43  H. 

Virginia 

5.5 

+3.07 

-19.9 

-17  48.9 

13  20.8 

+  6  20.6 

-0.9624 

0.^2 

-0.1904 

-20 

-90 

231  G. 

Virginis 

6.4 

3.08 

19.9 

18  12.1 

14   4.2 

+  7   2.3 

-0.7017 

0.5559 

0.1892 

-4 

-90 

236  G. 

Virginia 

5.7 

3.10 

19.9 

18  20.0 

14  45.5 

+  742.3 

-0.6956 

0.5566 

0.1881 

-4 

-90 

9  G. 

Librae 

6.5 

3.24 

19.9 

20    4.6 

21  42.8 

-  935.4 

-0.1703 

0.5637 

0.1757 

+22 

-52 

17  G. 

Librae 

6.4 

3.33 

19.7 

20  49.6 

10    2  29.1 

-  4  59.7 

-0.2208 

0.5686 

0.1665 

+19 

-55 

18  G. 

Librae 

6.1 

+3.34 

-19.7 

-20  58.7 

2  55.1 

-4  34.6 

-0.1370 

0.5690 

-0.1656 

+22 

-50 

43  B. 

librae 

5.7 

3.45 

20.1 

21    2.6 

7    6.9 

-032.2 

-0.7465 

0.5734 

0.1569 

-11 

-90 

47  G. 

Tiibrae 

6.1 

3.49 

18.9 

2142.7 

10  49.0 

+  3   1.4 

-0.6324 

0.5772 

0.1487 

-5 

-88 

64  G. 

Librae 

5.8 

3.56 

18.4 

22    5.7 

14  49.1 

+  6  52.3 

-0.8189 

0.5812 

0.1395 

-17 

-90 

153  B. 

Librae 

6.3 

3.72 

18.0 

24  12.6 

21  26.0 

-1046.5 

+0.4496 

0.5876 

0.1233 

+50 

-17 

169  B. 

Librae 

6.0 

+3.73 

-17.3 

-22  52.1 

23  15.9 

-  9  0.9 

-1.1235 

0.5894 

-0.1185 

-40 

-90 

177  B. 

Librae 

6.2 

3.74 

17.2 

22  52.9 

23  52.3 

-  8  26.0 

-1.1816 

0.5900 

0.1170 

-46 

-90 

42 

Librae 

5.0 

3.76 

17.4 

23  33.0 

11    0  13.3 

-8   5.9 

-0.5482 

0.5903 

0.1161 

-  5 

-80 

h 

Scorpii 

4.7 

3.87 

17.1 

25  30.1 

4  19.5 

-4   9.6+0.9585 

0.5940 

0.1060 

+64 

+15 

A 

Scorpii 

4.6 

3.88 

16.8 

25    4.9 

5  20.4 

-  3  ll.l!40.4314 

0.5949 

0.1023 

+47-18 

31  B. 

Scorpii 

5.4 

+3.86, 

-16.6 

-24  17.3 

5  27.5 

-  3   4.3 

-0.3767 

0.5950 

-0.1019 

r4! 

-66 
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.T  COMJUKCITOII  W 


32  B.  Scorpii 

3  Scorpii 

40  B.  Scorpii 
»  Scorpii 

46  B.  Scorpii 

60  B.  Scorpii 

24  G.  Scorpii 

65  B.  Scorpii 

41  G.  Scorpii 
85  B.  Scorpii 

6  Scorpii 

22  Scorpii 

lie  B.  Scorpii 

134  B.  Scorpii 

118  B.  Ophiuchi 

137  B.  UpMuchi 

3G  Ophi.(I«{«h 

13G  G.  Ophiuchi 

151  G.  Ophiuchi 

4  G.  Sagittarii 

67  B.  Bl^ittarii 
70  B.  Sapttarii 

68  G.  Sagittaiii 
X        Sagittarii 

8G  B.  Sagittarii 

24  Sagittarii 

26  Sagittarii 

126  B.  Sagittarii 
154  B.  Sagittarii 
162  B.  Sagittarii 

127  0.  Sagittarii 
172  B.  Sagittarii 
169  B.  Sagittarii 
191  B.  Sagittarii 
208  B.  Sagittarii 
222  B.  Sagittarii 

49  Sagittarii 

50  Sagittarii 
53        Sagittarii 

274  B.  Si^ttarii 
6        GapricorDi 

P  C«pricomi 
u  Capricomi 
V  Capricomi 
81  B.  Capricomi 
M  B.  fkprlcomi 
29  Capricorni 
63  B.  Aquarii 
IS  Aquarii 
137  n.  Capricorni 
X         Capricorni 

66  B.  Aquarii 
6  Aquarii 
f>        Aquarii 


;  3.96 
6.4  +3.1 

"3.96 


4.14  ] 
4.10   ] 

4.15  1 


)  +4.63- 
1     4.55 
1     4.56- 
7     4.60 

9    4.55  + 


-23  44.0 
25    0.0 

24  35.7 

25  52.7 


2516.1 

■25  23.8 
26  15.0 

24  56.1 

26  21.6 

27  18,2 
-26  24.2 

25  9.3 

26  29.0 

25  52.3 

26  12.5 
-26  56.9 

25  38.3 

24  57.3 

26  41.2 

25  28.2 
-26  38.2 

24  5.8 
23  64.8 

25  5.8 

23  16.9 
-24  69.4 
25   3.6 

24  67.8 
24  47.3 
2319.4 
-24  19.3 

22  33.5 
24  7.6 
21  66.6 

23  37.1 
23  37.2 
19  22.7 
18  29.1 
16  5.3 
18  61.5 
-18  26.9 
18  20.6 
16  21.1 
15  31.0 
13  32.8 
■13  14.1 
10  67.0 


7  19: 
9  2.; 
916.1 

10  45. 
10  49: 

12  58.' 

13  23: 

16  44: 

18  46.. 

19  5: 
19  30: 

IS    014.1 

8  27. 

10  24. 

11  31, 
15  40. 

17  23.. 
23  22. 

1!  10  12. 
11  13. 
13  25: 
13  32. 
13  52.. 
15  41. 
IS  33: 
19  37. 


3  3.2|-0. 
248-2,+0. 
121.7-0.2468 

1  10.7|+I.O311 
021.7-tO.e272 
034.7-0.5316 

2  O.S -0.9219 
+  2  4.8+0.  " 


844. 
10  31. 
10  61. 
15  52. 


1013. 
10  60. 
1114, 
15  17. 
19  1. 


16    1, 
19    4, 

22  10. 


.1362 
4  31.8[-0.1137 
646.9-0.1642 
941.6+0. 
959.4-0.8484 
tlO  23.3 +0.5445 
•  9   4.9+1.2274 

■  I12.8+O.0629 
039,0-1,2030 
143,2+0,0974 
641,4|-0,6164 

■  7  20,3-0,1724 
1057,li+0,6746 

036.61-0,0923 
0  23.li-0.6929 
2  29.61+1.1643 
2  35,6.-0,0192 
254,9|+1.1499 
439,0^1,1920 
7  24,0-1,1174 

■  8  24,7+0,1413 
-1140,9^1,2155 

■1053.61+0,5459 
1010,3'+O,      " 

■  9  27.1+0. 

■  7  25.5'+0.7727 

■  7 13.81-0.6364 
■45L0 +0.6662 

■  3  1.6-0.8146 
119.3 

1.1237 


o!598] 

0.5983|-0 

0.5994 

0.5995 

0.6012 

0.GOI5 

0.6033-0 

0.6056   " 

0.6O57 


6   0,09S; 


-.  .«'-a 
6-0»19  «-  ■. 
).0913-o-:i 
0.0669  -SS-I) 
O.OSGS  «-.( 
O.OSB  -!.>-«' 


0.6142 
0.6154 
0.6I5S 
0.6167 
0.6161 
0.6159 
0.6154 
0.6154 
0.6153 
0.614S 
0.6139 
0,6135 
0.6118 
0.6114 
0,6111 
:  0.6107 


0,0631 

0.0621   „ 

0,0608  iSl' 

0,0161  >^ 
-0.6196 

0.0132 
-0.0095 
KI.0013 

0,0100 
KI.6300  ^ 

1.0^  )1 


-»-» 


►is-> 

S  .2CHI 
3  ■L^-- 


0.0683  ••■'  - 

0.0764  (C-S 

0,0768  hSHl 

.0.0779  *I-3 

0.0837  ^J- 

0.0929  4.'-* 

0-0962  ■39^ 

0.1088  ■SI-* 

.0.1114  'ii:': 

0.1137  fSl-  ■ 

0^1159  *(,-' 

0.1223  ■65- ■ 

0.1228  ■ H 


348.7 

366.1+1. 

535.6-0. 

236.7-0.4976 

-0.7628 

+0.0716 

+0.4826 

+1.1911 

9  9.0-O.0181 

+0.8647 

.9-1.0479 

4 12.7l-0.5446 

2   6.4U1.2218 

6   1.81+0.3220 

8   0.5+0." 

.6,-  6   1.5+0,2068 

,8'-433.4'+0.6433 


0.6O67 
0.6023 
0.6022  < 


-2   0,3 -( 

137.3+( 
216,2+4 


738.9+( 


.1- 

-JJL» 

4» 
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1 

Limit- 

Thx  Star's 

At  CoNJUNcnoir  or  R.  A. 

XT 

Name. 

Mag. 

Red'iufrom 
1916.0. 

Apparant 
tlon. 

Or«enwlch 
Mean  Time. 

Hour 
An^le, 

H 

Y 

t" 

y' 

N. 

8. 

s 

M^* 

o            / 

d     h     m 

h     m 

• 

O 

0  B. 

Aquarii 

6.0 

+3.75+18.9 

-  7  36.8 

17  11  31.7 

-3   5.7 

+0.4148 

0.6478 

+0.2609 

+66 

-20 

16  B. 

Aquarii 

6.1 

3.71 

19.2 

6  58.7 

15    3.6 

+  018.940.7046 

0.6456 

0.2625 

+83-6 

K 

Aquarii 

5.2 

3.64 

19.0 

4  39.4 

18    2.1 

+  311.5 

r0.8406 

0.5437 

0.2636 

-3-90 

17  B. 

Aquarii 

6.3 

3.62 

19.0 

3  59.2 

19  26.1 

+  432.7 

-1.1444 

0.5428 

0.2640 

-23'-90 

6  G. 

Piflcium 

6.2 

3.54 

19.6 

2  50.4 

18    3  33.0 

-11 36.6 

-0.1517 

0.5384 

0.2664 

+34 

-50 

52  B. 

Fisciuin 

6.4 

+3.41 

+19.9 

-0    9.9 

15  30.0 

-0  3.0 

+0.3094 

0.5330 

40.2646 

+60 

-26 

K 

Piflcium 

4.9 

3.38 

19.6 

+  0  48.1 

17    7.5 

+  131.4 

-0.2430 

0.5325 

0.2643 

+29 

-56 

9 

Piflcium 

6.4 

3.38 

19.7 

0  40.0 

17  16.6 

+  140.2 

-0.0661 

0.5324 

0.2642 

+38 

-46 

16 

Piflcium 

5.7 

3.33 

19.8 

138.5 

21  39.9 

+  565.1 

+0.0973 

0.5309 

0.2630 

+47 

-37 

A 

Piscium 

4.6 

3.31 

19.9 

119.4 

19    0  23.3 

+  833.4 

+1.1386 

0.6301 

0.2620 

+90 

+22 

19 

Piflcium 

6.4 

+3.28 

+19.6 

+  3    1.6 

2  28.9 

+1034.9 

-0.0666 

0.6295 

40.2611 

+39 

-Ab 

12 

Piscium 

5.8 

3.26 

19.9 

2  28.1 

510.4 

-1048.6 

+1.2168 

0.6288 

0.2598 

+90 

+29 

(6 

Piscium 

6.2 

3.13 

18.7 

7  46.8 

17    7.7 

+  046.0 

-1.1899 

0.6266 

0.2525 

-26 

-82 

d 

Piscium 

5.4 

3.12 

18.8 

7  43.7 

19    6.6 

+  240.2 

-0.6447 

0.5263 

0.2510 

+  8 

-80 

J6  B. 

Piscium 

6.5 

3.02 

18.5 

8  54.1 

SO    6    9.3 

-11 35.1 

+0.6197 

0.6257 

0.2424 

+82 

-8 

75 

Piscium 

6.3 

+2.92 

+17.4 

+12  30.7 

17  30.9 

+  023.3 

-0.2402 

0.6262 

+0.2294 

+30 

-61 

V 

Piscium 

3.7 

2.83 

16.4 

14  55.1 

21    5  36.8 

-11 53.6 

-0.0961 

0.6277 

0.2143 

+37 

-42 

}1 

Piscium 

6.2 

2.81 

16.5 

14  14.2 

7  41.8 

-  9  52.5 

+1.0698 

0.5280 

0.2114 

+90 

+24 

05 

Piscium 

6.1 

2.80 

15.9 

15  59.1 

9  34.1 

-8  3.8 

-0.3918 

0.5284 

0.2088 

+22 

-57 

3 

Arietis 

6.4 

2.78 

15.5 

16  59.8 

12  63.7 

-450.6 

-0.7829 

0.5290 

0.2040 

-1 

-73 

4 

Arietis 

5.8 

+2.77 

+16.6 

+16  32.6 

13  40.0 

-4  5.8 

-0.1420 

0.5292 

+0.2029 

+34 

-4a 

I 

Arietis 

5.1 

2.74 

15.1 

17  24.7 

18    4.0 

+  0  9.9 

-0.1914 

0.6301 

0.1963 

+32 

-44 

35  B. 

Arietis 

6.4 

2.72 

14.9 

17  51.2 

21    6.7 

+  3  6.8 

-0.0735 

0.5308 

0.1915 

+38 

-38 

47  B. 

Arietis 

6.5 

2.70 

14.9 

17  38.0 

23    3.2 

+  4  59.4 

+0.5312 

0.5313 

0.1886 

+77 

-6 

15 

Arietis 

5.9 

2.70 

14.3 

19    6.6 

88    0  24.0 

+  617.7 

-0.7967 

0.5316 

0.1863 

-2 

-71 

6 

Arietis 

5.6 

+2.68 

+14.0 

+19  31.0 

3  68.3 

+  9  45.1 

-0.6804 

0.6326 

40.1804 

+11 

-6& 

26 

ArietiB 

6.2 

2.63 

13.8 

19  29.2 

9  64.0 

-830.8 

+0.4911 

0.6342 

0.1702 

+74 

-6 

y 

Arietis 

5.4 

2.61 

12.8 

21  36.1 

13  44.3 

-447.9 

-1.1499 

0.5352 

0.1633 

-29 

-08 

M 

Arietis 

5.7 

2.59 

13.4 

19  39.5 

16  26.7 

-3  9.8 

+1.2224 

0.6367 

0.1602 

+90 

+44 

€ 

Arietis  (nwian) 

4.6 

2.53 

12.5 

21    0.6 

2318.1 

+  4  27.1 

40.9690 

0.5379 

0.1464 

+90 

+25 

64 

Arietis 

5.8 

+2.48 

+10.6 

+24  25.8 

88  10  63.5 

-8  20.5 

-1.1980 

0.5411 

40.1222 

-36 

-66 

66 

Arietis 

6.1 

2.45 

11.1 

22  31.1 

12  49.4 

-  628.4 

+1.1182 

0.5416 

0.1182 

+90 

+3» 

7 

Tauri 

5.9 

2.45 

10.4 

2411.2 

16  33.6 

-  349.7 

-0.3867 

0.5423 

0.1124 

+21 

-46 

11 

Tauri 

6.1 

2.44 

9.9 

25    3.7 

18  27.0 

-  1   2.2 

-1.0262 

0.5431 

0.1063 

-20 

-65 

16 

Tauri 

5.4 

2.41 

10.0 

24    1.7 

2018.6 

+  045.6 

40.2964 

0.5436 

0.1023 

+60 

-» 

17 

Tauri 

3.8 

+2.41 

+10.1 

+23  61 .2 

20  20.7 

+  047.7 

40.4924 

0.6435 

40.1022 

+75 

+  2 

18 

Tauri 

5.6 

2.42 

9.9 

24  34.8 

20  27.9 

+  054.7 

-0.2898 

0.5435 

0.1020 

+26 

-40 

<l 

Tauri 

4.3 

2.41 

10.0 

24  12.4 

20  29.5 

+  056.3 

+0.1196 

0.5435 

0.1019 

+49 

-17 

20 

Tauri 

4.1 

2.41 

10.0 

24    6.5 

20  46.6 

+  1 12.7 

40.2664 

0.5436 

0.1013 

+68 

-10 

21 

Tauri 

5.8 

2.41 

9.9 

24  17.8 

20  48.6 

+  1 14.7 

40.0553 

0.5436 

0.1012 

+45 

-21 

22 

Tauri 

6.5 

+2.41 

+10.0 

+24  16.2 

20  52.6 

+  1 18.4 

+0.0908 

0.5436 

+0.1011 

+47 

-19 

23 

Tauri 

4.3 

2.40 

10.1 

23  41.4 

21    0.6 

+  1 26.3 

+0.7380 

0.6437 

0.1008 

+90 

+15 

V 

Tauri 

3.0 

2.40 

10.0 

23  50.9 

21  32.3 

+  166.9 

+0.6173 

0.6438 

0.0996 

+88 

+  g 

27 

Tauri 

3.7 

2.39 

10.0 

23  48.0 

22  18.3 

+  241.4 

+0.7467 

0.6440 

0.0980 

+90 

+16 

28 

Tauri 

5.2 

2.39 

10.0 

23  63.0 

2218.9 

+  2  42.0 

+0.6663 

0.6440 

0.0979 

+90 

+11 

14  H. 

Tauri 

5.3 

+2.41 

+  9.4 

+26  19.8 

22  48.5 

+  3 10.5 

-0.8781 

0.6441 

+0.0969 

-9 

-65 

P 

Tauri 

5.6 

2.35 

8.4 

26  15.9 

84    8    8.0 

-11 49.0 

-1.0994 

0.5460 

0.0761 

-27 

-04 

X 

Tauri 

5.3 

2.31 

8.3 

25  26.1 

13  28.2 

-  639.6+0.1870 
+  1 50.51-0.6663 

0.5469 

40.0640 

+53 

-10 

112  B. 

1 1\^ 

Aiuigse 

5.7 

2.12 

4.8 

26  52.4 

25  23    7.2 

0.5478 

-0.0146 

+10 

-49 

125 

Taun 

5.1 

2.10 

4.9 

25  61.1 

86    018.7 

+  2  69.6 

+0.6469 

0.5477 

0.0174 

+81 

+13 

139 

Tauri 

4.7 

+2.06 

+  4.1 

+26  66.7 

8  36.4 

+11   0.4 

+0.2193 

0.5465 

-0.0367 

+56 

-6 

62  B. 

Geminorum 

6.5 

1.95 

2.5 

24  39.7 

87    2  45.8 

+  433.3 

+0.6061 

0.5421 

0.0774 

f87 

+11 

Geminorum 

3.2 

1.94 

2.1 

2513.0 

6  45.8 

+  727.2 

-0.2616 

0.5411 

0.0839 

f28 

-36 

87  B. 

Geminorum 

5.8 

1.91 

2.0 

23  42.2 

9  33.6 

+11   7.6 

+1.0970 

0.5399 

0.0920 

f90 

+39 

37 

Geminorum 

5.7 

+1.92+  1.6 

+25  28.9 

11    4.8 

-1124.3 

-1.0237 

0.6394 

-0.0952 

-20 

-65 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 


Thk  STAB'8 


Name. 


43        Leonis 
155  B.  LeoniB 


Hag. 


6.3 
6.5 


Red'ns  from 
1016J). 


Aa 


+1.70 
+1.68 


Aa 


// 


8.3 
8.4 


Apparent 

vtclinar 

tion. 


+  6  58.0 
+  6    7.1 


At  CoNJTTNcnoir  m  R.  A. 


Greenwich 
Mean  Time. 


Hour 
Ange, 


d     h     m       h    m 
81  20  58.4h441. 
21    7.2t- 4  33.1 


7+0 


.3362 
+1.2327 


0.5011 
0.5011 


-0.2384  41-3 
-0.2385  f«Nr 


35  SextantiB 
p*  LeoniB 
p^  Leonis 

359  B.  LeoniB 

388  B.  Leonis 

431  B.  Leonis 

78  B.  Virginis 

q  Virginis 

370  B.  Virginis 

69  Virginis 

75  Virginis 

83  Virginis 

Sb  Virginis 

S7  Virginia 

S9  Virginis 

43  H.  Virginis 

231  G.  Virginis 

236  G.  Virginis 

9  G.  Librae 

17  G.  Librae 

18  G.  Librae 
43  B.  Librae 

47  G.  Librae 

64  G.  Librae 
153  B.  Librae 

169  B.  Librae 

177  B.  Librae 

42  Librae 
6         Scorpii 

A        Scorpii 

31  B.  Scorpii 

32  B.  Scorpii 
3        Scorpii 

40  B.  Scorpii 
TC        Scorpii 

48  B.  Scorpii 
50  B.  Scorpii 
24  G.  Scorpii 

65  B.  Scorpii 

41  G.  Scorpii 

85  B.  Scorpii 

d  Scorpii 

a  Scorpii 

22  Scorpii 

116  B.  Scorpii 

134  B.  Scorpii 

118  B.  Ophiuchi 

137  B.  Ophiuchi 

36  Ophi.{l8tstar) 
136  G.  Ophiuchi 

151  G.  Ophiuchi 


AUGUST. 


6.1 

+1.73 

5.7 

1.76 

5.3 

1.78 

6.3 

1.81 

6.3 

1.82 

6.2 

+1.85 

6.5 

1.99 

5.3 

2.07 

6.0 

2.19 

4.9 

2.40 

5.6 

+2.43 

5.6 

2.52 

6.1 

2.53 

5.8 

2.55 

5.1 

2.56 

5.5 

+2.75 

6.4 

2.77 

5.7 

2.78 

6.5 

2.92 

6.4 

3.01 

6.1 

+3.02 

5.7 

3.14 

6.1 

3.18 

5.8 

3.26 

6.3 

3.42 

6.0 

+3.44 

6.2 

3.45 

5.0 

3.47 

4.7 

3.59 

4.6 

3.60 

5.4 

+3.59 

5.3 

3.58 

5.9 

3.61 

5.4 

3.63 

3.0 

3.66 

4.9 

+3.68 

6.4 

3.67 

6.2 

3.70 

5.5 

3.74 

6.3 

3.74 

6.0 

+3.77 

3.1 

3.82 

1.2 

3.90 

4.8 

3.87 

6.2 

3.92 

6.4 

+4.03 

6.2 

4.16 

6.3 

4.16 

5.4 

4.21 

6.3 

4.27 

16.0 

+4.31 

-9.4 
10.8 
11.4 
11.7 
12.2 

-12.8 
14.4 
15.9 
16.9 
18.3 

-18.1 
18.3 
18.2 
18.8 
18.9 

-18.4 
18.5 
18.5 
18.7 
18.6 

-18.6 
19.2 
18.1 
17.7 
17.6 

-16.8 
16.7 
16.9 
16.9 
16.6 

-16.3 
16.1 
16.5 
16.0 
16.5 

-16.1 
15.7 
15.3 
15.9 
14.8 

-15.1 
14.7 
14.3 
13.8 


511.2 
2  24.5 
0  23.1 
0  35.4 
114.4 

k  158.5 

515.4 

8  59.6 

11 11.9 

15  32.6 

\-U  56.2 
15  45.7 
15  21.1 
17  26.7 

17  43.3 

1-17  48.9 

18  12.0 
18  19.9 
20   4.6 

20  49.5 

-20  58.7 

21  2.6 

21  42.6 

22  5.6 

24  12.6 

-22  52.1 

22  52.8 

23  33.0 

25  30.1 
25    4.9 

-24  17.3 

23  44.0 
25   0.0 

24  35.7 

25  52.7 

n25  38.2 
24  30.0 
24  14.5 

26  6.4 

24  12.7 

-25  16.1 

25  23.8 

26  15.0 
24  56.1 


14.2|  26  21.6 

-13.4,-27  18.2 

ll.li  26  24.2 

10.2  25    9.3 

11.0  26  29.0 

9.0,  25  52.3 

-  8.6-26  12.5 


2 


8  3.7 
20  56.2 
0  39.4 
5  50.1 
819.8 


3 


6 


8 


9 


14 
9 


0.1 
5.4 


6  5. 

524. 

146.9 

315. 

540. 


1'^ 


0-0 


1-0 


6+0 


19  14.1 

5  41.2 
21  59.5 

0  35.4 

6  6.1 

6  37.1 

7  27.6 

8  36.7 


+1111.3 
+  5  43.8 
-825.3 
+  143. 
-629.0 

358.1 

121. 

151. 

240.7 

347.6 


40.0078 
-1.1606 
+0.3920 
.2748 
+1.1984 

-0.0050 
.3003 
.8399 
+1.1867 
+1.2396 


0+0 


9-0 
9-0 


2018.8-853. 
21  3.3  -  8 10. 

21  45.8  -  7  29. 
4  55.2-035. 
9  50.1 


9-0. 


10 16.9 
14  36.5 
18  25.8 
22  33.7 
5  23.7 


.9638 
.6993 
.6933 
.1602 
+  4  9.01-0.2110 


9-0. 
8-0. 
4-0. 


+ 
+ 


434. 

845. 
-1134. 
-735. 
1-10. 


9-0 
1-0 
1-0 
4-0 


940 


7  17.4+  048.4 

7  54.91+  1 24.4 

8  16.7  +  1 45. 

12  31.3+  550.1 

13  34.2+  650. 


13  41 
13  42 
13  59 
15  32 
15  37 

17  23 
17  37 
1910 
19  15 
2128 


6+  657 
8|+  658 

1  +  7 14 
2+  843 
6|+  8  49 

7+1031 
9+1044 
7-1146 
1-1142, 
2-  934 


21  53.7  -  9  9. 
019.5-  649. 
3  28.0-349.1 

3  47.5-330. 

4  13.2-  3  5. 


9    6.7+  135.7 
17  36.51+  944. 

19  37.1+1139.8 

20  46.5,-11 13. 

1  3.5-  7   7.5 

2  50.o!-  5  25. 


.3867 
.5171 
40.7647 
.7446 
.6229 


.1257 
.7439 
.6282 
.8174 
.4712 


-1.1265 
-1.1856 

.5421 
+0.9884 

.4531 


4-0 


540 

6 -0.3678 
-0.9358 
40.3285 

9-0.2359 
+1.0623 

0+0.6521 
6-0.5250 
-0.9215 
+0.9663 
-1.1392 


9-0 


9-0 


.1005 
.1518 
+0.5036 
.8468 
.5679 


5-0 


8+0 


+1.2611 
.0782 

1-1.2066 
.1131 

-0.5100 

.1612 


3+0 


7+0 


5-0 


0.5000M) 

0.4999 

0.5003 

0.5009 

0.5013 


0.5023 -0.2485H2-C 
0.5062 


0.5128 
0.5185 
0.5295 


53141-0.2147 
0.2061 
0.2074 
0.2063 
0.2048 


0. 

0.5357 

0.5361 

0.5368 

0.6378 


0. 

0.5484 

0.5490] 

0.5554 

0.5598 


0.5642 
0.5677 
0.5714 
0.5775 


.2436^22-(4 


0.2474 
0.2480 
0.2485|f 
0.2486 


0.2442 
0.2395|te-2 
0.2326 
0.2176 


54771-0.1877 
0.1865 
0.1854 
O.1730 
0.1638 


0.5602 -O.1630 


0.5791  -0.1164 


0.5797 
0.580C^ 
0.5835 
0.5844 

0.5845 
0.5845 
0.5847 
0.5860 
0.5860 

0.5874 -O.0902 


0.5876  0.0896 
0.5888  0.0854 
0.5888  0.0852 
0.5905 
O.59O8r0.0779 


f74^' 
3(r4* 

-1IH6 

f73^ 

-W^ 
-4-» 

-4-* 

19-^ 

f51^* 

-4(M* 

41-ki 

o.iowM-i" 

4-« 


0.1543 
0.1463 
0.1371 
0.1210 


0.1149 
0.1140 
0.1032 


-0.1001 
0.1001 
0.0993 
0.0952 


0.0050  *M^ 


fl5^n 


f64*I^ 


0.5925 
0.5947 
0.5949 
0.5952 


O-OTSOH-* 


0.0710  fl3-J 
0.0619  ^4^-l^ 
0.0610  -26-9B 
0.0597  f53-lfl 


0.5982-0.0463  ♦63*^; 
0.0193  f20-^ 
0.0130  -57-^ 


0.6025 
0.6034 
O.6O38U.0094 


O.6O63W.0041  -11,-|"^ 
O.6O57!+O.0098l<-  7-52 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 


Ths  Stak's 


Name. 


4  G. 

67  B. 
70  B. 

68  G. 
A 

86  B. 

24 

26 

26  B. 
54  B. 

62  B. 

27  G, 
72  B. 
89  B. 
91  B. 

08  B. 
22  B. 
49 
50 
53 

74  B. 
d 
% 

P 
o 

V 

81  B. 
94  B. 
29 
53  B. 

18 
57  B. 

X 
96  B. 

6 

P 
170  B. 
186  B. 

K 

m  B. 

6  G. 
22  B. 

K 

9 
16 

A 
19 
22 
36 

d 

136  B. 
75 

101 
105 


Sagittaiii 
Sagittarii 
Sagittaiii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 

Capricomi 

Capricomi 

Capricomi 

Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Aquarii 

Aquarii 

Capricomi 

Capricomi 

Aquarii 

Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

PiBcium 
Piflcium 
Piflcium 
Piscium 
Piscium 

Piacium 
Piscium 
PiBcium 
Piflcium 
Piscium 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 


Mag 


3        Arietis 

79790**— 1916- 


6.2 
6.4 
6.4 
6.2 
2.9 

6.5 
5.7 
6.1 
5.7 
5.9 

6.4 
6.4 
5.8 
6.1 
6.5 

6.1 
5.5 
5.5 
5.5 
6.3 

6.1 
5.5 
5.2 
5.0 
5.6 

5.3 
6.4 
5.7 
5.5 
6.5 

5.5 
6.2 
5.5 
6.5 
4.3 

5.3 
6.0 
6.1 
5.2 
6.3 

6.2 
6.4 
4.9 
6.4 
5.7 

4.6 
5.4 
5.8 
6,2 
5.4 

6.5 
6.3 
3.7 
6.2 
6.1 

6.4 
38 


s 

+4.44 
4.54 
4.53 
4.62 
4.57 

k4.62 
4.55 
4.57 
4.63 
4.61 


Red'ns  from 
1916.0. 


A« 


A3 


ff 


7.2 
3.6 
3.0 
2.8 
2.6 

k2.7 
1.5 
0.6 
-0.5 
+  1.1 


67  + 


44. 

4.68 
4.68 
4.70 
4.64 

+4.70 
4.64 
4.72 
4.64 
4.73 


1.0 
1.3 
1.4 
2.2 
2.6 

3.1 
4.1 
4.3 
4.8 
6.0 


Apparent 

DMlilUH 

tioii. 


-26  56.9 

25  38.3 

24  57.3 

26  41.2 

25  28.2 

1-26  38.2 

24  5.8 

23  54.8 

25  5.8 
2316.9 

1-24  59.4 
25    3.6 

24  57.8 
24  47.3 

23  19.4 

-24  19.3 

22  33.5 

24  7.6 
2156.6 

23  37.1 


+4. 
4.64 
4.61 
4.60 
4.63 

44.62 
4.62 
4.56 
4.52 
4.47 

+4.46 
4.39 
4.40 
4.36 
4.28 

+4.27 
4.26 
4.24 
4.18 
4.16 

44.11 

4.02 
4.01 
4.01 
3.97 

+3.96 
3.94 
3.93 
3.84 
3.83 

+3.77 
3.71 
3.65 
3.63 
3.63 


73+  6.1 -: 


6.1 
11.0 
12.0 
12.1 
12.1 

+13.3 
14.2 
15.2 
16.9 
17.0 

+17.8 
19.1 
19.6 
20.2 
21.7 

+22.0 
22.2 
22.5 
22.7 
22.8 

+23.6 
24.3 
24.2 
24.3 
24.4 

+24.5 
24.4 
24.7 
23.9 
24.0 

+23.7 
22.6 
21.5 
21.6 
21.0 


-23  37.2 
19  22.7 
18  29.1 
18  5.3 
18  51.5 

k8  25.9 
18  20.5 
16  21.1 
15  31.0 

13  32.8 

t-13  14.1 

10  57.0 

11  44.9 
10  42.1 

8  11.8 

-  8  14.2 
7  36.8 

6  58.7 
4  39.3 
3  59.1 

-  2  50.3 
-0  9.8 
+  0  48.1 

0  40.1 
138.6 

+  1 19.5 
3  1.7 
2  28.2 

7  46.8 
7  43.8 

+  8  54.2 

12  30.7 

14  55.2 

14  14.3 

15  59.2 


+3.62+20.5+16  59.9 


At  CoNJXTNcnoN  nr  R.  A. 


Oreenwich 
Mean  Time. 


d 
9 


10 


11 


IS 


h     m 

8  59.4 
20  7.7 
21 10.8 
23  26.5 
23  33.0 

23  53.6 
145.1 

4  41.8 

5  46.8 

9  57.2 

10  47.8 
1134.0 
12  20.1 
14  29.6 
14  42.1 

17  14.1 

19  10.5 

20  59.2 
21 19.5 

2  25.9 

2  32.6 
17  48.9 
20  57.7 
2134.7 
2158.9 

2    2.9 

5  48.0 

912.9 

16  41.2 

16  48.5 


h  m 
+  028. 
+11  8. 
-1151.5 
-  941.6 
-935. 


•-  915.7 

-  7  28.9 

-  4  39.7 
-337.6 
+  0  22.3 


Hoar 
Angle, 


2+0 


0-0 


.6968 
.0819 
-0.6900 
+1.1888 
.0085 


4-0 


+1.1742 
-1.1948 
-1.1194 
40.1527 
-1.2186 


110. 

155.1 

239.2 

443.3 

455.3 


840 


+  7  20.9 
+  9 12. 
+1056.6 
+11 16.1 
-7  50.1 


4-0 


-  743.7 
+  655.7 
+  957. 
+1032. 
+1055.8 


9  9.7 
533.3 
216. 

4  55.1 

5  2.2 


2014.4+  820.4-0.5542 
9  24.0-1.2317 
5  45.5-  629.3+0.3059 
8  49.0-332.4+0.0416 

19    0.5+  617.540.1840 


14 


20  30.3 

21  59.7 
127.9 

4  23.3 

5  45.7 

13  42.8 


+  744. 
+  9 10.5 
m  28.6 
-839. 
h  7  19.6 


16 


+  021.4 
123.2+1138.4 

2  58.3:-1049. 

3  7.1-1041.1 
7  23.8-  632.9 


.5602 
+0.7145 
+0.7063 
+0.7878 
-0.6333 

+0.6692 
.8145 
+0.9780 
-1.1263 
+1.2741 


0-0 
6-0 


+1.2939 
-0.2336 
.5001 
.7665 
+0.0705 

40.4807 
+1.1883 
.0238 
+0.8551 
-1.0560 


3-0 


2+0 


2-0 


16 


17 


10  3.0 

12  5.2 
14  42.4 

2  19.8 
4  14.3 

14  0.8 
2  1.4 

13  47.2 

15  48.9 
17  38.2 

20  52.6 


.6169 
40.3889 
+0.6746 

.8604 
-1.1625 

-0.1816 
+0.2689 
.2785 
-0.1034 
+0.0560 


6-0 


-3  58.9 
-  2  0.7 
+  031. 
+1146.1 
-1023.1 


4l+l 


-055.6 
+1041. 
-  155. 
+  0  2.3 
+  148. 

+  456. 


0.6070|4O 

0.6075 

0.6074 

0.6072 

0.6071 


+1.0842 
-0.0985 
.1587 
-1.2243 
-0.6866 

40.5576 
.2957 
.1573 

40.9933 
.4504 

.8375 


6-0 
4-0 


0-^ 


0.6071 
0.6068 
0.6063 
0.6060 
0.6049 


+0.0766 
0.08241-51 
0.0915 
0.0948 
0.1074 


0.60461+0 

0.6043 

0.6041 

0.6032 

0.6031 


0-0 


0.6022 
0.6013 
0.6005 
0.6002 
0.5977 

0.5976 
0.5882 
0.5861 
0.5857 
0.5854 

0.5826 
0.5799 
0.5775 
0.5722 
0.5721 

0.5697 
0.5652 
0.5631 
0.5611 
0.5548 

0.5540 
0.5532 
0.5512 
0.5497 
0.5490 

0.5452 
0.5408 
0.5403 
0.5402 
0.5390 

0.5382 
0.5377 
0.5371 
0.5352 
0.5350 

0.5344 
0.5345 
0.5356 
0.5358 
0.5361 

0.5366 


.0294 
0.0649 
0.0681 
0.0752 
0.0756 


+63 


.1099 
0.1122 
0.1144 
0.1207 
0.1214 


+0.1287 
0.1341 
0.1392 
0.1401 
0.1539 

40.1541 
0.1911 
0.1979 
0.1992 
0.2000 

40.2082 
0.2153 
0.2214 
0.2333 
0.2335 

40.2383 
0.2465 
0.2499 
0.2529 
0.2612 


Limit- 
ing Par- 
aOels. 


N. 


461-  2 
+15-47 
-le'-OO 


420-43 


+63 
-61 
-43 


+36 
-89 
-90 


+30-34 


-51-87 


+56 
+65 
+65 
465 
-9 

+64 
-17 
466 
-38 
+66 

+66 
+20 
+  6 
-9 


-11 
-2 
-2 
+  3 
-89 

-6 

-90 
+16 
-90 

+47 

+51 
-56 
-74 
-90 


+36-39 


+60 
472 
434 
474 
-22 

9 
-35 
455 
442 


478 


40.2621 
0.26301463 
0.2648  482 
0.2660  -  5 
0.2664  -25 


40.2683 
0.2680 
0.2677 
0.2676 
0.2664 

40.2655 
0.2647 
0.2634 
0.2562 
0.2547 

+0.2460 
0.2327 
0.2172 
0.2142 
0.2116 

40.2066 


432 

457 
428 
437 
445 


477 


434 


+38 


-16 
+30 
-44 
+  4 
-90 

-78 
-90 
-26 
-40 


450-62 


-10 
-22 
-7 
-90 
-90 

-52 

-28 
-58 
^8 
-39 


4l8 

-47 
+24 
-82 


49C 
437 
490 
-30 
4  6-82 


-11 


426-54 


-45 


490+18 
418-61 

-  4-73 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIOXa 

AUGUST. 


Thk  Star's 

1^ 

At  CoNJUNcnoK  cr  R.  A.               k^ 

Name. 

Mag. 

Red'ns  from 
1016.0. 

Apparent 
Deblina- 

tiOD. 

Greenwich 
liean  Time. 

Hoar 
Ancle, 

H 

Y 

7f 

/, 

1 

Aa 

8 

1 

•       t 

d     h     m 

h    m 

•1 

4 

Arietis 

5.8 

+3.62 

+20.6 

+16  32.6 

17  2137.6+  5  39.6 

-0.2048 

0.536640.20^1^4 

f 

Arietis 

5.1 

3.59 

20.1 

17  24.8 

18    155.0+948.6 

-0.2548 

0.5374 

0.19^  ^'StM 

35  B. 

Arietia 

6.4 

3.58 

19.8 

17  51.3 

4  53.2 

-1119.1 

-0.1389 

0.6379 

0.19Sg  44^ 

47  B. 

Arietis 

6.5 

3.56 

19.7 

17  38.1 

6  46.8 

-9  29.2 

+0.4583 

0.6382 

0.1907  ^ 

'-■ 

16 

Arietia 

5.9 

3.57 

19.1 

19    6.6 

8    5.7 

-  8 12.9 

-0.8633 

0.5384 

0.1884- 

m 

6 

Arietifl 

5.6 

+3.55 

+18.7 

+19  31.1 

11  35.0 

-4  50.6 

-0.6413 

0.5391 

^xm^  ;■ 

26 

Arietifl 

6.2 

3.51 

18.2 

19  29.3 

17  22.7 

+  046.7 

+0.4171 

0.5402 

0.1719 

6iM 

y 

Arietia 

5.4 

3.51 

17.2 

21  36.2 

21    8.1 

+  4  23.6 

-1.2064 

0.5410 

0.1649 

hH 

pt 

Arietifl 

6.7 

3.48 

17.7 

19  39.6 

22  47.4 

+  659.5 

+1.1402 

0.5414 

0.1618 

^^1 

e 

Arietis  (mean) 

4.6 

3.44 

16.5 

21    0.6 

19    6  30.6 

-1032.9 

+0.8894 

0.5429 

0.1496 

^fl 

64 

Arietis 

5.8 

+3.40 

+14.0 

+24  25.9 

17  54.0 

+  027.5 

-1.2578 

0.5461 

4O.ia0 

4fl 

66 

Arietis 

6.1 

3.36 

14.4 

22  31.2 

19  48.2 

+  217.9 

+1.0379 

0.5454 

0.1190 

»-3^^^^^H 

7 

Tauri 

5.9 

3.37 

13.6 

2411.2 

22  29.9 

+  454.1 

-0.4630 

0.5469 

0.1132 

'1^1 

11 

Tauri 

6.1 

3.36 

13.0 

25    3.7 

SO    120.8 

+  7  39.2 

-1.0883 

0.5463 

0.1069 

-2^1 

16 

Tauri 

5.4 

3.33 

13.1 

24    1.8 

310.9 

+  9  25.5 

+0.2236 

0.5467 

0.1029 

*s)^^^l 

17 

Tauri 

3.8 

+3.32 

+13.1 

+23  51.2 

313.0+  9  27.6 

+0.4180 

0.5467 

40.1028  ^;9 

18 

Tauri 

5.6 

3.34 

12.9 

24  34.8 

3  20.2+  934.5 

-0.3680 

0.5467 

0.1026  ^!fl 

q 

Tauri 

4.3 

3.33 

13.0 

24  12.5 

3  21.7 

+  936.0 

+0.0482 

0.5467 

0.1025 

'^H 

20 

Tauri 

4.1 

3.33 

13.0 

24    6.6 

3  38.6 

+  9  52.3 

+0.1839 

0.5467 

0.1019 

'*'3^^l 

21 

Tauri 

5.8 

3.33 

12.9 

24  17.8 

3  40.6 

+  9  54.2 

-0.0166 

0.5467 

0.1018 

i| 

22 

Tauri 

6.5 

+3.33 

+12.9 

+24  16.2 

3  44.4 

+  957.9 

+0.0196 

0.5468 

+0.1016 

"^S 

23 

Tauri 

4.3 

3.32 

13.1 

23  41.5 

3  52.5 

+10  5.7 

+0.6616 

0.546S 

0.1013 

f9(^fl 

V 

Tauri 

3.0 

3.32 

13.0 

23  61.0 

4  23.7 

+1035.9 

+0.6419 

0.5468 

0.1002 

•^fw 

27 

Tauri 

3.7 

3.31 

12.9 

23  48.1 

5    9.1 

+11 19.7 

+0.6704 

0.5470 

0.0985 

^9(^fl 

28 

Tauri 

6.2 

3.31 

12.9 

23  53.1 

5    9.7 

+11 20.3 

+0.6808 

0.5470 

0.0985 

^« 

14  H. 

Tauri 

5.3 

+3.33 

+12.3 

+25  19.8 

5  38.9 

+11 48.5 

-0.9416 

0.5470 

+0.0974 

-14^ 

36 

Tauri 

5.6 

3.25 

12.1 

23  52.7 

11  59.7 

-6   3.7 

+1.2102 

0.5478 

0.0831 

^ll 

P 

Tauri 

5.6 

3.27 

10.8 

26  15.9 

14  52.0 

-  3 17.4 

-1.1616 

0.6481 

0.0765 

-341 

X 

Tauri 

5.3 

3.22 

10.4 

25  26.1 

20    9.2 

+  1 49.0 

+0.1164 

0.5486 

+O.0643 

f49H 

112  B. 

Aurigse 

5.7 

2.95 

5.3 

26  52.4 

88    5  37.1 

+10  7.9 

-0.6270 

0.5473 

-0.0143 

fCi^ 

125 

Tauri 

5.1 

+2.92 

+  5.4 

+25  51.2 

6  48.5 

+11 16.8 

+0.4822 

0.5472 

-0.0171 

^75** 

139 

Tauri 

4.7 

2.85 

4.3 

25  56.7 

15    6.3 

-443.2 

+0.1685 

0.5456 

0.0363 

t52-i 

52  B. 

Geminorum 

6.5 

2.66 

2.1 

24  39.7 

88    914.2 

-11 10.8 

+0.6514 

0.5409 

0.0768 

41** 

e 

Geminonim 

3.2 

2.66 

1.5 

25  12.9 

12  14.3 

-  8 16.7 

-0.3028 

0.5400 

0.0833 

^25-S 

87  B. 

Geminorum 

5.8 

2.59 

1.5 

23  42.1 

16    2.2 

-436.3 

+1.0446 

0.5387 

0.0913 

f9(>-5» 

37 

Geminorum 

5.7 

+2.61 

+  0.7 

+25  28.9 

17  33.4 

-3   8.1 

-1.0709 

0.5382 

-0.0944 

-24^ 

o> 

Geminonim 

5.2 

2.56 

+  0.6 

24  20.2 

20  66,0 

+  0  6.9 

-0.1289 

0.5370 

0.1013 

f3«^ 

48 

Geminorum 

5.8 

2.52 

-0.1 

24  16.2 

84    139.8 

+  442.4 

-0.6694 

0.5352 

0.1109 

fll-^ 

58 

Geminorum 

6.0 

2.46 

0.4 

23    6.5 

6  56.5 

+  9  48.8 

+0.1177 

0.5332 

0.1213 

f49-S 

B.  D.+23''1744 

6.4 

2.42 

1.0 

23    4.0 

11  26.8 

-  9  49.4 

-0.4031 

0.5315 

0.1298 

f3M 

187  B. 

Geminorum 

6.3 

+2.40 

-1.5 

+23  12.8 

15  22.7 

-6   1.1 

-1.0898 

0.5300 

-O.1370 

-24-C 

192  B. 

Geminorum 

6.3 

2.38 

1.5 

22  35.9 

16  33.1 

-  4  52.9 

-0.6689 

0.5294 

0.1392 

flO-ff 

Saturn 
Geminorum 

0.4 
5.2 

20  59.8 
20   6.4 

22  11.3 
22  35.9 

+  034.6 
+  058.5 

+0.3942 
+1.3212 

0.5222 
0.5270 

0.1484 
0.1498 

f67-^ 

85 

2.30 

1.7 

*68-*2 

217  B. 

Geminorum 

6.3 

2.28 

2.0 

20    2.8 

85    1    7.4 

+  325.4+1.0029 

1 

0.626a  0.1541 
0.6215-0.1723 

f90^3l 

<f» 

Cancri 

5.9 

+2.18 

-3.1 

+18  36.1 

12  22.4 

-  9  40.6+0.7658 

f90^" 

Neptune 

7.8 

•     •     • 

•     •     • 

19    8.2 

14  36.9 

-  7  30.ll-O.2164 

0:6192 

0.1753 

f30,-* 

0 

Cancri 

5.5 

2.15 

3.6 

18  22.7 

16  31.3 

-539.1+0.2866 

0.5199 

0.1785 

^l 

6 

Cancri 

4.2 

2.12 

4.5 

18  27.8 

2310.0 

+  047.6r-l.0254 

0.6174 

0.1879 

-nUi 

X 

Cancri  (vor.) 

6.2 

2.08 

4.7 

+17  33.0 

86    4  39.7 

+  6   7.4 

-1.0689 

0.6154 

0.1952 

-30^"^. 

1 

NEW 

MOON. 

78  B. 

Viiginis 

6.5 

+1.85 

-13.1 

-  5  15.3 

80  14  36.8 

-1067.4 

-1.0618 

0.6117 

-0.2449 

-23-« 

q 

Virginia 

5.3 

1.90 

14.2 

8  59.6 

81    0  41.3 

-  1 10.9 

+0.4978 

0.5158 

O.2400 

t69(-i< 

370  B. 

Virginia 

6.0 

+1.97 

-15.0 

-11 11.8 

11    5.1 

+  864.2 

+0.3890 

0.5210 

-0.2329 

uh 
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ELEMENTS  FOE  THE  PREDICTION  OF  OOCULTATIONS. 

SEPTEMBER. 


Tee  Stab's 


Name. 


69 

75 
83 
85 
87 

43  H. 

231  G. 

236  G. 

9  G. 

17  G. 

18  G. 
43  B. 

47  G. 

64  G. 

153  B. 

169  B. 
177  B. 

42 
b 

A 

31  B. 

32  B. 
3 

40  B. 

48  B. 
50  B. 
24  G. 

65  B. 

41  G. 

85  B. 
6 

(X 

22 
116  B. 

88  B. 
118  B. 
137  B. 

36 
136  G. 

151  G. 
4  G. 
63 

67  B. 
70  B. 

A 
24 
26 

126  B. 

154  B. 

162  B. 

127  G. 
172  B. 
189  B. 
191  B. 

208  B. 


VirginiB 
Yirginis 

'XT'  '        ' 

Virginifl 
VirginiB 
VirginiB 

Virginia 

VirginiB 

Virginia 

Librae 

Librae 

Librae 
Librae 
Librae 
Librae 
Librae 

Librae 

Librae 

Librae 

Scorpii 

Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Sco^ii 
Scorpii 
Scorpii 

Ophiuchi 

Ophiuchi 

Ophiuchi 

Op\d,(Ut$tar) 

Ophiuchi 

Ophiuchi 
Sagittarii 
Opniuchi 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 


Mi« 


4.9 
5.6 
5.6 
6.1 
5.8 


Hed'Qs  from 
1018.0. 


Aa 


+2.12 
2.15 
2.22 
2.22 
2.24 


5.5  +2.40 
6.4  !  2.42 


5.7 
6.5 
6.4 

6.1 
5.7 
6.1 
5.8 
6.3 

6.0 
6.2 
5.0 
4.7 
4.6 

5.4 
5.3 
5.9 
5.4 
3.0 

4.9 
6.4 
6.2 
5.5 
6.3 

6.0 
3.1 
1.2 
4.8 
6.2 

6.3 
6.2 
6.3 
5.4 
6.3 

6.0 
6.2 
6.1 
6.4 
6.4 

2.9 
5.7 
6.1 
5.7 
5.9 

6.4 
6.4 
5.8 
6.1 
6.5 

6.1 


2.43 

2.55 
2.63 

+2.64 
2.76 
2.78 
2.86 
3.01 

+3.02 
3.03 
3.05 
3.16 
3.18 

+3.17 
3.16 
3.18 
3.21 
3.23 

1+3.26 
3.25 
3.27 
3.31 
3.31 

+3.34 
3.39 
3.47 
3.45 
3.49 

+3.67 
3.76 
3.76 
3.79 
3.89 


1+3.93 
4.06 
4.04 
4.21 
4.20 

+4.26 
4.24 
4.28 


A« 


// 


46.3 
16.2 
16.3 
16.2 
16.8 

-16.6 
16.6 
16.7 
16.9 
17.0 

-16.9 
17.8 
16.6 
16.2 
16.2 

1-15.6 
15.5 
15.7 
15.8 
15.5 

k5.2 
15.0 
15.4 
15.0 
15.5 


-15  32.6 

14  56.1 

15  45.7 
15  21.0 

17  26.7 

-17  48.8 

18  12.0 
18  19.9 
20   4.6 

20  49.5 

-20  58.7 

21  2.6 

21  42.6 

22  5.6 

24  12.6 

1-22  52.1 

22  52.8 

23  33.0 

25  30.1 
25    4.9 

k24  17.3 

23  44.0 
25   0.0 

24  35.6 

25  52.7 


k5.2 
14.7 
14.4 
15.0 
14.0 

k4.3 
14.0 
13.7 
13.2 
13.6 

1-11.0 

10.9 

10.1 

11.0 

9.0 


8.7 
7.5 
6.1 
4.1 
3.5 

k3.2 
2.0 
1.1 


4.34;-  1.2 
4.33  +  0.6 


+4.40+0.3 


4.42 
4.42 
4.44 
4.40| 

«+4.47'+ 


0.5 
0.6 
1.4 
1.9 

2.3 


AppATflnt 

I^ecllna- 

tlon. 


1-25  38.2 
24  30.0 

24  14.5 
26  6.4 
2412.7 

-26 16.1 

25  23.8 

26  15.0 

24  56.1 
26  21.6 

-24  58.1 
26  24.2 

25  9.3 

26  29.0 

25  52.3 

-26  12.5 

26  56.9 

24  52.4 

25  38.3 
24  57.3 

-25  28.2 

24  5.8 

23  54.8 

25  5.8 
2316.9 

-24  59.4 
25   3.6 

24  57.8 
24  47.3 
2319.4 

-24  19.4 


At  CONJUMCTTOlf  Df  R.  A. 


Greenwich 
Mean  Time. 


d 
1 


h     m 

3  21.6 

5  57.7 

1129.1 

12    0.2 

12  50.9 

146.5 

2  31.3 

314.1 

10  27.8 

15  26.2 


8 


6 


Hoar 
Angle, 


h    m 

040.6 

311.6 

832. 

9   2.4 

951.4 

-  138.8 


3-0 


+1.3262 
+0.1215 
.1719 
-0.7131 
+1.3209 

-0.8334 


15  53.4 
2016.6 

0  9.4 

4  21.5 

11 19.3 

13  15.4 

13  53.7 

14  15.9 

18  36.2 

19  40.6 

19  48.1 

19  49.4 

20  6.0 

21  41.3 

21  46.8 

23  35.5 

23  50.0 

125.2 

129.6 

3  46.1 

412.3 

6  41.9 
9  55.6 

10 15.6 
10  42.0 

2150.3 
0  29.1 

2  33.5 

3  45.2 
810.5 

10  0.5 

16  22.2 
18  51.1 

3  53.6 

4  58.9 

7  26.1 
9  42.8 

12  45.7 

13  52.9 

18  12.1 

19  4.4 

19  52.2 

20  39.9 

22  53.9 

23  6.7 

144. 


+11 58.7 
-  7  47. 
-4  3. 
-0  0. 
+  642.1 


-  055.61-0.5675 

-014.2-0.5611 

644.41-0.0232 

+11 32.4  -0.0734 


5-0 
1-0 
3-0 


+  833. 
+  9 10.6 
+  931. 
1-1017. 
-915. 


8-0 


.9973 
1-1.0572 
.4071 
.1400 
.5986 


9-0 
6+1 


7+0 


9  8. 
9  7. 
8  51.3 
719. 
714.3 

5  29.8 

515. 

344. 

340.2 

129.0 


4-0 


.2316 
.8060 

40.4726 
.0984 

+1.2147 

+0.7996 

.3913 

.7930 

+1.1175 

-1.0139 


2-0 


5-0 


9-0 
4-0 


1   3.8 

120. 

426. 

445. 

510. 


8  7.9 
535.5 
336.2 
227.4 
147. 


+  332. 
+  938. 
-11 58.6 
-318. 
-  2 15.7 


+  0  5.4 
+  2 16.6 
+  5 12.0 
+  616. 
+1025.1 


+11 15. 
-1158. 
-11 13.1 
-9  4.5 
-  852. 

621. 


0»- 


40.0125 
.6100 
.4931 
.6840 

+0.6168 


+0.0375 
.01501 
.6482 
.7198 
.7131 


0-0 
9+0 
2-0 


6+0 


kl.l882 
40.2129 
kl.0912 
+0.2471 
.3871 


0-0 


5-0 


6+0 


4+0 


.0340 
.8339 

hi. 1854 
.0365 

-0.5817 

+0.1088 
-1.0980 
-1.0235 
.2678 
K.1284 


5+0 


2+0 


.6776 
.8337 
40.8247 
+0.9055 
.5379 

.7826 


8+0 


2-0 


3M) 


0.5307 -0.2174  If  74 

0.5324 

0.5362 

0.5366 

0.5371 


5466M).1867 
0.1856 
0.1844 
0.1719 
0.1626 


0. 

0.5472 

0.5478 

0.5533 

0.5572 


0.5575M) 

0.5609 

0.5640 

0.5671 

0.5723 


0.5737M) 

0.5742 

0.5744 

0.5775 

0.5782 


0.57831-0 

0.5783 

0.5785 

0.5795 

0.5796 


0.5807 
0.5809 
0.5819 
0.5820 
0.5834 


0.58361-0 

0.5850 

0.5868 

0.5870 

0.5872 


0.5923 
0.5933 
0.5939 
0.5943 
0.5954 

0.5958 
0.5968 
0.5970 
0.5969 


+46 
0.2144  If43 -36 
0.2076 1427|-52 
0.2069 
0.2058 


-  2 

473 


.1618 
0.1530 
0.1450 
0.1358 
0.1198 


-  3-85 


.1152 
0.1136 
0.1128 
0.1020 
0.0993 


.0990 
0.0989 
0.0982 
0.0941 
0.0940 


M).0892 
0.0886 
0.0844 
0.0842 
0.0781 


.0770 
0.0702 
0.0613 
0.0603 
0.0591 


k).0271 

0.0193 

0.0131 
-O.0096 
40.0036 

+0.0092  |fl3 
0.0284 
0.0359 
0.0631 


0.5968!  0.0663 


0.5965 
0.5962 
0.5956 
0.5953 
0.5943 


+0.0736 
0.0802  Me 
0.0891 
0.0923 
0.1047 


+0 
0. 
0. 
0. 
0. 


1071  +63 


1093  +65 


0.5940 
0.5938 
0.5935 
0.5928 
0.5927 

0.5918  40.1254  M6 


1116 
1177 
1183 


LJmit- 

infl'ar- 

ailelB. 


N. 


1-90 

+47 


-12-90 


+  4 
+  4 
430 
426 

430 


-80 
-79 
-43 
-46 

-42 


+  2 
-9 

461 


-31 
-35 

+ 

+64 

+58 


450 


464 


+23 


+59 
-18 
463 

-54 
27 
-47 
428 
-5 


75 
-90 

-  7 

-90 

-90 

31-68 

431 

-  8 


412-66 
-20-90 


-16 


17-48 
464441 

464 
+  2 


+  4 
-67 
[-21-90 


+29 


-35-90 


-40 


420-43 


-5 
-90 
-1 

-89 
-30 
90 
-28 
-67 

-M 
463+  7 
-54-89 
422-40 


-10-84 

426-36 
-90 


-35-90 


36 


+65 
+65 
3 


-27 


-42-90 


-4 
+  6 
+  6 

+11 
h79 

+  2 


596 


0C0ULTATI0N8,  1916. 


ELEMENTS  FOR  THE  PREDICTION  OF  O0CU1.TATI0NS. 

SEPTEMBER. 


Tas  STAS'a 


Name. 


222  B. 

49 

50 

253  B. 
6 

K 

P 
o 

V 

81  B. 

94  B. 
29 

53  B. 
18 
137  B. 

X 

96  B. 
0 

170  B. 

186  B. 

K 

207  B. 

6  G. 

22  B. 

K 

9 
16 

X 
19 

22 

36 

d 

136  B. 

75 

V 
101 
105 

3 

4 

I 
35  B. 
47  B. 
20  H», 
15 

6 
26 

/* 

6 

66 

7 

11 
16 
17 
18 


Sagittaiii 
Sagittaiii 
Sagittaiii 
Sagittaiii 
Capiicomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 

Capricomi 

Aquarii 

Aquarii 

Capricomi 

Capricomi 

Aquarii 

Aquarii 

Aquarii 

Aquarii 

Aquarii 
Aquarii 
A<iuani 
Piflcium 
Piscium 

Piscium 
Piscium 
Piscium 
Piacium 
Piscium 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 

Piscium 

Piscium 

Piscium 

Arietis 

Arietis 

Arietis 
Arietis 
Arietis 
Arietis 
Arietis 

Arietis 
Arietis 
Arietis 

Arietis  (mean) 
Arietis 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 


Mag. 


5.5 
5,5 
5.5 
6.1 
5.5 

5.2 
5.0 
5.6 
5.3 
6.4 

5.7 
5.5 
6.5 
5.5 
6.2 

5.5 
6.5 
4.3 
5.3 
6.0 

6.1 
5.2 
6.3 
6.2 
6.4 

4.9 
6.4 
5.7 
4.6 
5.4 

5.8 
6.2 
5.4 
6.5 
6.3 

3.7 
6.2 
6.1 
6.4 
5.8 

5.1 

6.4 
6.5 
6.4 
5.9 

5.6 
6.2 
5.7 
4.6 
6.1 

5.9 
6.1 
5.4 
3.8 
5.6 

4.3 


M.421+  3.51-22  33.5 
4.50  3.5  24  7.6 
4.43  4.3  2156.6 
4.43  4.9  2129.2 
4.54   10.61  19  22.7 


Red'nslrom 
1916.0. 


Aa 


44.53 
4.52 
4.55 
4.56 
4.58 

44.54 
4.55 
4.50 
4.51 
4.47 

44.50 
4.48 
4.45 
4.45 
4.44 

44.44 
4.40 
4.39 
4.38 
4.35 


kli.7 

11.9 
11.8 
13.0 
13.9 


44.341427 
4.34 
4.33 
4.33 
4.32 


44.32 
4.30 
4.30 
4.28 
4.28 

44.28 
4.27 
4.28 
4.29 
4.28 


44.28424 
4.27 
4.26 
4.26 
4.28 


f4.28 
4.26 
4.24 
4.23 
4.20 

k4.22 
4.23 
4.19 
4.19 
4.20 

44.20 


Al 


// 


hl8  29.1 
18  5.3 
18  51.5 
18  25.9 
18  20.6 


415.2 
17.0 
17.4 
18.2 
19.9 

420.4 
21.1 
23.1 
23.3 
23.6 


424.1 
24.6 
25.0 
25.9 
27.1 


.1 
27.2 
27.5 
27.5 

27.6 


427.8 
27.7 
27.8 
27.6 
26.9 

425.8 
25.8 
25.4 
24.9 
25.0 


Apparent 
Declina- 
tion. 


hl6  21.1 
15  31.0 
13  32.8 
13  14.1 
10  57.0 

1-11  44.9 

10  42.1 

8  11.7 

8  14.2 

7  36.8 


.4 
24.01 
23.9 
23.9 
23.4 


423.0 
22.3 
21.6 
20.2 
17.7 

416.9 
16.1 
16.1 
16.2 
15.9 

416.0 


-  6  58.7 
4  39.3 
3  59.1 

2  50.3 

-  0    9.7 

-  0  48.2 

0  40.1 
138.6 

1  19.5 

3  1.7 

■  2  28.3 
7  46.9 

7  43.9 

8  54.3 
12  30.8 

4l4  55.2 

14  14.4 

15  59.2 
17    0.0 

16  32.7 

4l7  24.9 

17  51.4 
17  38.2 
16  50.2 
19    6.7 

4l9  31.2 
19  29.4 
19  39.6 

21  0.6 

22  31.2 

424  11.3 
25  3.8 
24    1.8 

23  51.3 

24  34.9 

424  12.6 


At  CoNJUKcnoir  or  R.  A. 


IM 


Greenwich 
Mean  Time. 


d 
7 


8 


10 


11 


12 


13 


14 


16 


16 


h     m 
3  44.3 
5  36.7 
5  57.7 
7  45.61 
3    5. 


6- 


619.7 

6  57.8 

7  22.6 
1133.2 
15  24.1 


18  54. 
2  32.2 

2  39.6 
6    9.7 

12  46.4 

15  50.6 
18  56.8 

5  15.3 

6  45.9 
816.0 

11  45.7 
14  42.1 

16  5.0 
0    3.2 

11.42.5 

13  17.1 

13  26.0 

17  41.2 
20  19.2 

22  20.5 

0  56.3 

12  25.8 

14  18.8 

23  56.4 
1144.1 

23  15.8 
114.9 

3  1.9 
612.1 
6  56.2 


OM- 


11 

14  2.2 

15  53.4 

16  37.7 

17  10.6 


Hour 
Angle, 


h    m 

425. 

238.0 

217.8 

034.2 

559.6 


9-0.72591 
41.0923 
-1.0445 
-1.2500 
-0.1606 


253. 
216.3 
152.5 
2  8.7 
550.8 

912.9 
7  25.8 
718.7 
356. 
226.3 


0-0 


.4347 
-0.7052 
40.1421 
40.5521 
41.2626 

40.0311 
40.9078 
-1.0230 
.5210 
1-1.2143 


5  23.9 
823.5 
539.6 
412.2 
245.1 


4  037.3 
4  327.7 
4  447.7 
-1130. 
-014. 


40.3314 
40.0598 
40.1852 
40.6178 
40.3859 

40.6664 
-0.8801 
-1.1855 
.2150 
.2150 


1-0 


240 


4  117. 
4  125. 
4  532. 
4  8   5.4 
4lO   2. 


-11 26.6 
-  0 19.9 
4  129.4 
41048.0 
h  147. 


4  921. 
4ll  16.2 
11  0. 

-  7  56. 

-  713. 


8.0-  310.5 
-  022.1 
4  125.3 
4  2  8.1 
4  239.8 


20  35.2 

2  15.2 

7  32.8 
15    5.9 

4    7.2 

6  45.7 

9  33.4 
11  21.4 
11  23.5 
11  30.5 

11  32.01-  4  26i)I-0.1451 


4  5  57.6 
4ll  26.1 

-  7  27.3 

-  0   9.6 
-1135.3 

9  2.3 
620.4 
4  36.2 
434.2 
4  27.4 


3-0 


.3351 
.1604 
.0086 
41.0131 
.1709 


9-0 
6-0 


7-0 


41.0788 
-1.3152 
-0.7827 
40.4402 
.4245 


6-0 


1-0 


3016 

40.8370 

.5966 

.9838 

.3674 


3-0 
5-0 


9-0 


-0.4112 
-0.2994 
40.2905 
41.2701 
-1.0101 

-O.8032 
40.2403 
40.9523 
40.6986 
40.8387 

-0.6397 
-1.2705 
40.0288 
40.2214 
-0.5476 


0.5708^0.2173 
0.5664  0.2294 
0.5663  0.2296 
0.5644  0.2345 
0.5608 


Ai 


O.591lM).iaO0 
0.5903  0.1358Nft^S 
0.5901  0.13^ 
0.5894  0.1414 
0.5798  O.Wlh^ 


1^ 


.3^ 

s 


O.5780W).1988 
0.5776  0.1951  -  W 
0.5773  0.1969^8 
0.5750  0.2041  ^t 
0.5727  0.2im^^ 


O.2430 
0.559^40.2464  ^^r5 


0.5576 
0.5528 
0.5521 
0.551^ 


0.5501+0.2626  *S2i-' 


0.54901  0.2639 
0.5485  0.2645 
0.5459 
0.5429 

0.5426  40.2671 

0.5426 

0.5418 

0.5414 

0.5412 


0.2654 
0.2647 

0.5408140.2636 
0.5401  0.2569 
0.5401  0.2555 
0.5403  0.3472 
0.5412  0.2342 

0.542840.2188 


0.5431 
0.5434 
0.54401 
0.5441 

0.5448,40.2004 


0.5454 
0.5458 


0.5459  0.1910 


0.5460 


0.5523 
0.5526 
0.55281 
0.5528 

0.5528| 

0.5528140.1032 


0.2497^ 
0.2585  ^5K 
0.2595  ^7S-» 
0.26051*^- 


0.2669  f3(M» 
0.2673|*^- 

0.267lH*r* 
0.28614? 


V'5 


t    I 


fl^5 

-^4 


■2^ 


0.2159^9&^i 
0.2133 
0.2064 
0.2072 


■23-^ 
0.1923  ^ 


0.1901 


'lop' 


0.546640.1839 
0.5478  0.1734*^;' 
0.5487  0.1631  ^5f' 
0.5501  0.1478  ^9J*. 
O.5520I  0.1198  ^^^^ 
40.1140  ^kj^ 

OA0  ^  n 
0.1035  4^ 

O.1032  ^ir 


\d^ 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCUiyTATIONS. 

SEPTEMBER. 


Thb  Staji's 

At  CoiuvifcnoN  m  R.  A. 

Limit- 
ing Ptr- 
aDeU. 

Kame. 

Ift*. 

Red'nsfrom 
1916.0. 

Apparent 
Declina- 
tion. 

Qreenwidi 
MeanTImo. 

Hour 
Angle, 

Y 

xf 

y" 

N. 

s 

Aa 

Aa 

+16.0 
16.0 
16.0 
16.1 
16.0 

u. 

0  Tauri 

1  Tauri 

2  Tauri 

3  Taur 
Yf         Taun 

4.1 
5.8 
6.5 
4.3 
3.0 

+4*19 
4.20 
4.19 
4.18 
4.18 

+24    6.6 
24  17.9 
24  16.3 
23  41.5 
23  51.0 

d     h     m 
16  11  48.6 
1150.6 
1154.3 
12    2.2 
12  32.8 

h    m 

-  4  10.0 

-  4   8.2 
-4   4.5 

-  366.9 

-  3  27.3 

-0.0108 
-0.2084 
-0.1736 
+0.4627 
+0.3438 

0.5628 
0.6628 
0.5628 
0.6628 
0.6629 

+0.1026 
0.1026 
0.1023 
0.1020 
0.1009 

• 

+41 
+30 
+32 
+73 
+63 

• 

-24 
-35 
-33 
0 
-  6 

4  B.   TaiuH 
7          Tauri 
»          Tauri 
.4  H.  Tauri 
;6          Tauri 

5.5 
3.7 
5.2 
5.3 
5.6 

+4.16 
4.18 
4.18 
4.21 
4.13 

+16.1 
15.9 
15.8 
15.2 
14.7 

+23  10.1 
23  48.1 
23  53.1 
25  19.9 
23  52.8 

12  56.3 

13  17.4 
13  18.0 
13  46.7 
20   0.8 

-3   4.6 

-  244.2 

-  243.7 

-  2 16.9 
+  346.1 

+1.1172 
40.4709 
+0.3820 
-1.1270 
+1.0040 

0.6629 
0.6529 
0.6629 
0.6630 
0.6633 

40.1000 
0.0992 
0.0991 
0.0980 
0.0836 

+90 
+73 
f66 
-30 
+90 

+41 
0 
-4 
-65 
+34 

X          Taur 
h         Tami 
LB          Taur] 
12  B.   Aurii 
lb         Taur] 

5.3 
5.6 
5.4 
5.7 
5.1 

+4.12 
3.97 
3.85 
3:86 
3.82 

+12.7 
9.8 
7.1 
5.8 
6.0 

+25  26.1 

24  55.5 

25  5.1 

26  52.5 
25  51.2 

17  4    2.3 
19  46.7 

18  9  37.3 

13  6.7 

14  17.5 

+11 29.8 
+  241.1 

-  7  67.0 
-434.9 

-  3  26.6 

-0.0824 
+1.1999 
+1.1762 
-0.8227 
40.2807 

0.6636 
0.6625 
0.5502 
0.5495 
0.6492 

40.0647 

40.0271 

-0.0060 

0.0142 

0.0170 

f37 
f87 
+90 
-  6 
+59 

-26 
+55 
+54 
-63 
-  1 

J9         Tauri 
32  B.   Geminorum 
e         Geminorum 
87  B.   Geminorum 
37          Geminorum 

4.7 
6.5 
3.2 
5.8 
5.7 

+3.74 
3.51 
3.50 
3.41 
3.44 

+  4.3 

1.4 

0.6 

+  0.4 

-0.4 

+25  56.7 

24  39.7 

25  12.9 
23  42.1 
25  28.9 

22  31.0 

19  16  35.3 
19  35.0 

23  22.5 

20  0  53.6 

+  430.2 
-  2   2.2 
+  061.6 
+  4  31.6 
+  669.7 

-0.0396 
40.3580 
-0.4918 
40.8631 
-1.2549 

0.5470 
0.5410 
0.6399 
0.6384 
0.6378 

-0.0361 
0.0763 
0.0827 
0.0906 
0.0937 

f40 
f65 
+14 
+90 

-A1 

-20 
-  3 
-50 
+23 
-65 

CD         Geminorum 
44         Geminorum 
48         Geminorum 

d         Geminorum 
58         Geminorum 

5.2 
5.9 
5.8 
3.5 
6.0 

+3.38 
3.32 
3.32 
3.23 
3.23 

-0.6 
0.3 
1.4 
1.3 
2.0 

+24  20.2 
22  45.8 
24  16.2 

22  8.3 

23  6.4 

4  15.0 

5  38.5 
8  59.6 

12  41.4 
14  16,4 

+  9 14.6 
+10  35.3 
-10 10.1 
-  636.6 
-6   3.6 

-0.3140 
+1.2834 
-0.7406 
+1.1997 
-0.0616 

0.6365 
0.5360 
0.6346 
0.6330 
0.6324 

-0.1006 
0.1034 
0.1100 
0.1172 
0.1202 

^^2A 
+74 
0 
f90 
f37 

-41 
+60 
-66 
+47 
-29 

49  B.  Geminorum 

B.  D.+23'*  1744 
87  B.  Geminorum 
.92  B.  Geminorum 
85         Geminorum 

6.4 
6.4 
6.3 
6.3 
5.2 

+3.17 
3.18 
3.15 
3.12 
3.00 

-  1.7 
2.6 
3.3 
3.3 
3.5 

+21  42.2 
23    4.0 
23  12.8 
22  35.9 
20    6.3 

15  65.6 
18  46.9 

22  42.9 

23  53.4 
21    5  66.7 

-  3  27.6 

-  041.7 
+  3   6.8 
+  415.1 
+10   7.0 

+1.2906 
-0.5780 
-1.2603 
-0.7395 
+1.1622 

0.5317 
0.5305 
0.6288 
0.6283 
0.6258 

-0.1234 
0.1286 
0.1368 
0.1379 
0.1485 

+76 
+10 
-44 
0 
+90 

+59 
-60 
-67 
-67 
+38 

J17  B.  Geminorum 
Saturn 

6.3 
0.5 
5.9 
7.8 
5.5 

+2.97 

-  3.9 

+20    2.8 
20  30.3 
18  36.1 
18  57.1 
18  22.6 

8  28.4 
11 15.6 
19  44.4 
23  38.2 
23  63.8 

-11 26.1 
-  844.2 
-030.8 
+  3 15.9 
+  3  30.9 

+0.8370 
-0.1027 
+0.6121 
-0.4510 
+0.1376 

0.5248 
0.5199 
0.5203 
0.5177 
0.6186 

-0.1527 
0.1566 
0.1706 
0.1761 
0.1768 

+90 
+36 
+86 
+18 
+50 

+16 
-36 

<P        Cancri 

Neptune 

2.82 

5.1 

0 
-68 

0         Cancri 

2.78 

5.6 

-26 

^         Cancri 
54         Cancri 
X         Cancri  {var.) 

o^       Cancri 

0*       Cancri 

4.2 
6.3 
6.2 
5.1 
5.7 

+2.72 
2.63 
2.65 
2.61 
2.61 

-  6.7 
6.1 
7.0 
6.6 
6.7 

+18  27.7 
15  39.7 
17  33.0 
15  38.6 
15  54.2 

92    6  33.0 
9  50.6 

12  3.1 

13  2.1 
13  12.4 

+  968.2 
-10  50.2 

-  841.6 

-  744.3 

-  734.2 

-1.1632 
+1.3090 
-1.1994 
+0.7123 
+0.3934 

0.6163 
0.6160 
0.6144 
0.5141 
0.5140 

-0.1861 
0.1905 
0.1934 
0.1947 
0.1949 

-28 
+82 
-31 
+90 
+66 

-72 
+50 
-72 
+  2 
-15 

Venus 

-3.9 
6.4 
6.6 
5.1 
5.8 

+15  17.4 
15  20.0 
15  17.3 
1140.2 
12  11.7 

19  40.8 

20  62.0 
22  22.6 

28    7  10.9 
14  48.3 

-  1 17.4 

-  0   8.2 
+  1 19.7 
+  962.6 

-  643.2 

-0.2198 
-0.5077 
-0.7676 
+1.3556 
-0.8912 

0.4666 
0.6117 
0.5113 
0.6091 
0.6075 

-0.1937 
0.2042 
0.2059 
0.2154 
0.2227 

+31 

+15 

0 

+77 
-  6 

1-48 

81        Cancri 
«        Cancri 
i        Leonis 

18         Leonis 

+2.51 
2.52 
2.39 
2.35 

-  7.3 

7.7 
7.9 
8.8 

-66 
-75 
+53 

-78 

19        Leonis 
Jt        Leonis  (var.) 
83  B.  T^nis 
43        Leonis 
155  B.  Leonis 

6.4 
5-10 
5.9 
6.3 
6.5 

+2.34 
2.34 
2.27 
2.16 
2.13 

-  8.8 
8.8 
8.7 
9.8 
9.6 

+11  57.3 

11  49.0 

919.8 

6  68.0 

+  6    7.1 

NEW 

16  21.7 
15  26.6 
20  10.2 
24  10  22.6 
10  31.2 

MOON, 

-  6 10.8 

-  6   6.9 

-  130.5 
-11 42.4 
-11 34.1 

-0.7519 
-0.6151 
+1.0412 
+0.3145 
+1.2056 

0.5075 
0.5074 
0.5067 
0.5054 
0.6063 

-0.2232 
0.2232 
0.2273 
0.2374 
0.2375 

+  2 
+  9 
+90 
+60 
+90 

-78 
-75 
+18 
-24 
+30 

43  H.  Vii^nis 
231  G.  Viiginis 

5.5 
6.4 

+2.18 
2.19 

-14.8 
14.8 

-17  48.8 
18  12.0 

29    7  26.6 
8  10.8 

+  648.6 
+  631.3 

-0.6607 
-0.3951 

0.6622 
0.6527 

-0.1871 
0.1859 

-  2 
fl2 

-90 
-66 

236  G.  Viigi 

nis 

5.7 

+2.19 

-14.9 

Ll8  19.9 

8  63.0 

1+  7 12.2 

-0.3879 

0.5532 

U).1847 

1+13 

-66 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCXJULTATIONS. 

SEPTEMBER. 


The  Stab's 


At  CoNJUNcnoir  nr  R.  A. 


ise  rtr» 


Name. 


9  G. 

17  G. 

18  G. 
43  B. 
47  G. 

64  G. 
153  B. 
169  B. 
177  B. 

42 


libree 
libise 
libise 
libne 
librse 

libise 
librse 
Librse 
Libne 
Librae 


Mag. 


6.5 
6.4 
6.1 
5.7 
6.1 

5.8 
6.3 
6.0 
6.2 
5.0 


Red'zisfrom 
1916.a 


Aa 


+2.28 
2.34 
2.34 
2.46 
2.46 

+2.51 
2.63 
2.64 
2.65 

+2.67 


A« 


ff 


-15.0 
15.0 
15.0 
16.1 
14.7 


-14.4 

14.4 

13.9 

13.9 

-14.0 


Apparent 
Declina- 
tion. 


Oreenwkh 
Mean  Time. 


-20    4.5 
20  49.5 

20  58.6 

21  2.6 
21  42.6 


80 


h     m 

16    0.9 

20  55.9 

2122.7 

143.2 

5  33. 


-22  5.6 
24  12.5 
22  52.0 
22  52.8 

1-23  33.0 


9  43.8 
16  38.9 

18  34.3 

19  12.5 
19  34.6 


Hour 
Angle, 


8  + 


h    m 

955. 

510.5 

444.6 

033. 

3   8.7 


0-K) 


+  7   9. 
-10 11.0 

-  8 19.9 

-  743.2 

-  7  22. 


.1567 
+0.1127 
+0.1988 

.4168 
-0.2965 


5-0 


4-0 


.4831 
40.8214 
-0.7889 
-0.8482 

.1986 


0-0 


0.5585-0 

0.5620 

0.5623 

0.5654 

0.5681 


0.57101-0 
0.5755 
0.5767 
0.5771 


X  J  8. 


•     • 


1720  *JS^ 
0.1626  ^36-^ 
0.1617  *4Si^ 
0.1529  *  7,-6e 
0.1448  +13L« 


1355 
O.llM 
0.1147 
0.1132 

0.5773I-O.1123 


h66^'> 
17-Si* 

h21^ 
14^ 


OCTOBER. 


A 

31  B. 

32  B. 

3 

40  B. 

48  B. 

50  B. 

24  G. 

41  G. 

85  B. 

19 

d 

a 

22 

116  B. 

88  B. 

26 

118  B. 
137  B. 

36 

e 

136  G. 

151  G. 

4  G. 

63 

67  B. 

70  B. 
A 
24 

117  B. 
26 

126  B. 
154  B. 
162  B. 

127  G. 
168  B. 

172  B. 
189  B. 
191  B. 
208  B. 
222  B. 

50 


Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scoipii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scoipii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Ophiuchi 

Ophiuchi 
Ophiuchi 
Ophiuchi 
Ophi.  {l8t  star) 
Ophiuchi 

Ophiuchi 
Ophiuchi 
Sagittarii 
Opiduchi 
Sagittarii 

Sagittarii 
Sagittani 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 


4.6 

+2.77 

-13.8 

-25  4.9 

5.4 

+2.76 

-13.6 

-24  17.3 

5.3 

2.75 

13.4 

23  43.9 

5.9 

2.77 

13.8 

25  0.0 

5.4 

2.79 

13.5 

24  35.6 

4.9 

2.84 

13.6 

25  38.1 

6.4 

+2.83 

-13.2 

-24  30.0 

6.2 

2.85 

13.0 

24  14.5 

6.3 

2.88 

12.6 

24  12.7 

6.0 

2.91 

12.8 

25  16.1 

4.9 

2.92 

12.2 

23  58.3 

3.1 

+2.95 

-12.6 

-25  23.7 

1.2 

3.02 

12.4 

26  15.0 

4.8 

3.00 

11.9 

24  56.1 

6.2 

3.04 

12.3 

26  21.5 

6.3 

3.20 

10.1 

24  58.1 

5.8 

+3.20 

-10.0 

r24  51.9 

6.2 

3.28 

10.1 

26  24.2 

6.3 

3.29 

9.3 

25  9.3 

5.4 

3.31 

10.4 

26  29.0 

3.4 

3.34 

8.5 

24  55.1 

6.3 

+3.40 

-  8.4 

-25  52.3 

6.0 

3.44 

8.2 

26  12.5 

6.2 

3.56 

7.1 

26  56.9 

6.1 

3.55 

5.9 

24  52.4 

6.4 

3.72 

4.1 

25  38.3 

6.4 

+3.72 

-  3.6 

-24  57.3 

2.9 

3.77 

3.4 

25  28.2 

5.7 

3.77 

2.2 

24  5.8 

5.8 

3.78 

1.6 

23  34.7 

6.1 

3.81 

1.4 

23  54.8 

5.7 

+3.86 

-  1.6 

-25  5.8 

5.9 

3.87 

+  0.2 

23  16.9 

6.4 

3.94 

-0.2 

24  59.4 

6.4 

3.96 

0.0 

25  3.6 

6.3 

3.89 

+  0.9 

22  48.9 

5.8 

f3.96 

0.0 

-24  57.8 

6.1 

3.99 

+  0.8 

24  47.4 

6.5 

3.94 

1.3 

23  19.4 

6.1 

4.02 

1.6 

24  19.4 

5.5 

3.98 

2.8 

22  33.5 

5.5 

+4.00 

+  3.6 

1-21  56.6 

2 


0  58.0 

1  5.6 

1  6.8 
123.4 

2  58.5 

4  52.6 

5  7.0 

6  42.1 
9  3.1 
9  29.2 

11  47.0 

11  59.0 
15  13.0 
15  33.1 
15  59.6 

3  11.3 

3  15.8 
5  51.4 

7  56.9 
9    9.2 

1144.2 

13  37.3 
15  28.7 
2155.5 

0  26.7 
9  38.6 

10  45.2 
13  15.2 
15  34.7 

17  23.4 

18  41.6 

19  50.3 
015.5 

1  9.0 
157.9 

2  28.8 


2 
5 
5 
7 
10 


46.8 

4.1 

17.3 

58.6 

2.0 


12  18.9 


210.9 

2  3.6 
2  2.4 
146.6 
015.1 
134.5 

148.4 
319.8 
535.3 
6  0.5 

812.8 


+  824.4 
+11 30.7 
+11 50.0 
-1144.6 
-  059.6 

0  55.3 
134.2 
334.6 
444.0 
712.7 


+  9  1. 
+1048.1 
-  7  0.7 
-435. 
+  4 14.0 


+  518 
+  7  42.0 
+  955.9 
+1140.2 
-11   4.7 

958.7 
544.1 
452.7 
4  5.7 
3  36.0 


1-0 


318.7 
1   6.9 
054. 
140.8 
3  39.3 

550.91-0 


+0.8105 

-0.0193 
-0.5935 
+0.6849 
+0.1152 
+1.0146 

-0.1764 
-0.5772 
-0.7972 
+0.2553 
-1.2454 

+0.2042 
+0.8703 
-O.5000 
+0.9359 
-0.9665 

-1.0746 
+0.4408 
-0.8684 
+0.4761 
-1.1357 


2-0 


.1603 
+0.1951 
+1.0696 

.9636 
+0.2668 


6-0 


0-0 


.3569 
+0.3393 
-0.8791 
-1.2574 
-0.8050 

+0.4985 
-0.9134 
+0.9112 
+1.0687 
-1.1513 


+1.0594 
+1.1405 
.3190 
+1O150 
-0.5119 

8355 


0.58041-0 

0.5805-0 

0.5805 

0.5807 

0.5816 

0.5826 


5827-0 


0 

0.5835 

0.5846 

0.5849 

0.5859 

0.5860 
0.5873 
0.5875 
0.5877 
0.5912 


0.5912 
0.5918 
0.5922 
0.5924 
0.5928M) 


0.5929 
0.5931 
0.5932 
0.5931 
0.5918 


0.59161+0 

0.5910 

0.5904 

0.5899 

0.5895 


0.5891 
0.5876 
0.587S 
0.5870 
0.5867 


0.58661+0 

0.5857 

0.5856 

0.5845 

0.5835 

0.5824 


.0988 

0984 
0.0984 
0.0977 
0.0936 
0.0886 


.0880 
0.0838 
0.0775 
0.0763 
0.0701 


-0 
0 
0 
0 
0 


+63(-: 
+13U' 

-2?lt' 

+35^r 

-5&-^l 

+31 -oi 

♦64j*-K' 

-  7-:fe 


-0 
0 
0 
0 


0266 

0264 
0189 
0128 
0093 
0017 


+0.0039 
0.0093 
0. 
0.0357 
0.0623 


0283  +63 


.0655 
0.0726 
0.0791 1-! 
0.0842 
0.0878 


0696 
0606 
0597 
0585|+e4'H 


-37f-«(- 

-45(-» 
♦41-1: 
-32 -» 

-5l]-tf' 

6-5: 

+2^ 


-36 -9C 
+34 -r 


+0.0910  l+5l)-H 
0.1030  -26-90 
0.1(»4  ^65j^ 
0.1076  *65+24 


lf« 

26 -S'^ 

-21 


0.1089  -44 


1097 
1157 
1163 


1157  +65^1 


0. 

0. 

0.1232 1+6€(+19 

0, 

UO. 


+65*23 
+65*31 
+  8-6S 


-» 


-  1 


1285 
1342Ll8l-^ 


-76 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

OCTOBER. 


Ths  Stab's 


At  CoNnTNcnoN  or  R.  A. 


Limit- 
ing Par- 
ailals. 


Name. 


47  B. 

61  B. 

94  B. 

95  B. 

29 

53  B. 
18 

72  B. 
137  B. 

X 

96  B. 
0 

P 
170  B. 

186  B. 

207  B. 

6  G. 
22  B. 

S53  B.  Sagittarii 
^         Capricomi 
fT         Capricomi 
p         Capricomi 
o         Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 

Aquarii 

Aquarii 

Aquarii 

Capricomi 

Capricomi 

Aquarii 

Aquarii 

Aquarii 

Aquarii 

Aquarii 
Aquarii 
A(iuarii 
Piflcium 
Piflcium 

K  Piscium 

9  Piscium 

16  Piscium 

,    A  Piscium 

19  Piscium 

22  Piscium 

36  Piscium 

d  Piscium 

136  B.  Piscium 

75  Piscium 


101 
105 

3 
4 


Piscium 

Piscium 

Piscium 

Arietis 

Arieris 


t  Arietis 

35  B.  Arietis 

47  B.  Arietis 
20  H».  Arietis 

15  Arietis 

6  Arietis 
26  Arietis 

M  Arietis 

47  Arietis 

e  Arietis  (mean) 

66  Arietis 

7  Tauri 

16  Tauri 

17  Tauri 

18  Tauri 

a  Tauri 


Mag. 


6.1 
5.5 
5.2 
5.0 
5.6 

6.2 
5.3 
5.9 
5.7 
5.9 

5.5 
6.5 
5.5 
6.5 
6.2 

5.5 
6.5 
4.8 
5.3 
6.0 

6.1 
5.2 
6.3 
6.2 
6.4 

4.9 
6.4 
5.7 
4.6 
5.4 

5.8 
6.2 
5.4 
6.5 
6.3 

3.7 
6.2 
6.1 
6.4 
5.8 

5.1 
6.4 
6.5 
6.4 
5.9 

5.6 
6.2 
5.7 
5.8 
4.6 

6.1 
5.9 
5.4 
3.8 
5.6 

4.3 


k4.01 
4.18 
4.18 
4.18 
4.21 

1+4.18 
4.24 
4.18 
4.25 
4.21 

+4.29 
4.24 
4.27 
4.24 
4.26 

+4.31 
4.30 
4.33 
4.34 
4.34 

+4.35 
4.32 
4.32 
4.36 
4.39 


Red'ns  from 
1916.0. 


Aa        A« 


+4.391+28 
4.39 
4.40 
4.41 
4.42 


+4.44 
4.47 
4.48 
4.52 
4.59 


+4.66+28 
4.66 
4.69 
4.71 
4.71 


k4.73 
4.74 
4.74 
4.74 
4.78 

+4.79 
4.80 
4.82 
4.84 
4.85 

+4.88 
4.93 
4.92 
4.91 
4.93 

+4.92 


// 


-4.2 
9.6 
10.7 
11.0 
10.8 


1-21  29.2 
19  22.7 
18  29.1 
18  5.3 
18  51.5 


+12.0 
11.9 
12.7 
14.3 
14.8 


+16.1 
16.7 
17.6 
18.3 
19.4 

+19.8 
20.6 
22.9 
23.1 
23.5 

+24.0 
24.9 
25.4 
26.4 
28.0 


.2 
28.2 
28.7 
28.7 
29.1 


+29.2 
30.0 
30.0 
29.9 
29.7 


.8 
28.7 
28.4 
28.1 
28.0 


+27.5 
27.1 
27.0 
26.8 
26.6 

+26.2 
25.4 
24.5 
23.3 
23.1 

+20.4 
19.6 
18.6 
18.7 
18.5 

+18.6 


Appar6Qt 

DMdiDa- 

tlon. 


Greenwich 
Uean  Time. 


Hour 
Anrie, 


hl6  48.7 
18  25.9 
16  25.2 
16  21.1 
14  48.2 


-15  31.0 
13  32.8 

13  14.1 
1155.7 
10  57.0 

1-11  44.9 

10  42.1 

8  11.7 

8  14.2 

7  36.8 

6  58.7 
4  39.3 
3  59.1 

2  50.3 
0    9.7 

0  48.2 
0  40.1 
138.6 
119.5 

3  1.7 

+  2  28.3 

7  46.9 

7  43.9 

8  54.3 
12  30.9 

+14  55.3 

14  14.4 

15  59.3 
17    0.0 

16  32.7 

+17  24.9 

17  51.5 
17  38.2 
16  50.3 
19    6.7 

+19  31.2 
19  29.4 

19  39.7 

20  20.3 

21  0.7 

+22  31.3 
24  11.3 
24    1.9 

23  51.3 

24  34.9 

+24  12.6 


d 
4 
5 


6 


8 


9 


10 


11 


12 


18 


h     m 
14    9.8 
10    3.6 

13  23. 

14  2.8 

14  28.4 

16  52.7 

18  46.7 

19  0.9 
2  21.3 

2  49.0 

10  13.7 
10  21.4 
13  57.9 

15  46.0 

20  46.6 

23  56.2 

3  7.9 
13  43.6 

15  16.6 

16  49.1 

20  24.2 

23  24.9 

0  49.8 

8  58.9 

20  51.8 

22  28.1 

22  37.1 
2  56.4 

5  36.8 

7  39.9 

10  17.7 
2154.6 

23  48.5 

9  29.6 

21  18.9 

8  49.5 

10  48.1 

12  34.7 

15  44.0 

16  27.8 

20  38.0 

23  31.1 

121.3 

2    5.3 

2  37.9 

6  0.8 

11  37.6 
16  51.8 
23  49.6 

019.7 

13  10.9 
15  47.4 
2019.3 
20  21.3 


6  + 


h    m 
7  37.5 
246.0 
558. 

+  636. 

+  7   0.9 

+  9 19.9 
+11   9. 
+11 23.4 
-  5  32. 
-5  5.3 


-1.0448 

40.0412 

.2402 

.5152 

+0.3433 

-1.2563 
.7540 

1-1.2286 
.2157 

1-1.2466 


5-0 
3-0 


8+0 


0+0 


2  3.1 
210.1 


+ 

+ 

+  539. 

+  7  24.0 

-1145.7 


5+1 


.0932 

.8652 

.3619 

1-1.2651 

-1.0766 


9-0 
8-0 


842. 
537.6 
436.6 
6  6.4 
735. 


7+0 


9+0 


+11  3.8 
-10  1. 
-  839.5 
-046. 
+1043.0 


6-0 


+0.7809 
.7914 

H.1037 
.1409 

+0.2639 


5-0 


-1143. 
-1135.1 

-  724.2 

-  4  49.0 

-  249. 


-017.2 
+1057.0 
-11 12. 
-  150.7 
+  935. 


317.2 
122.5 
020.6 
323.5 
4   5.8 

+  8  7.6 
+1054.8 
-11 18.8 
-1036.3 
-10  4.8 

-  648.8 

-  123.6 
+  339.8 
+1023.0 
+1052.2 

-043.6 
+  147.3 
+  6  9.6 
+  611.5 


20  28.2+  618.3 
20  29.71+  6 19.7 


.4846 
+0.2032 
+0.3085 
+0.7434 

.5050 


8-0 


.2955 
[-0.1195 
+0.0226 
+1.0459 

.1533 


9-0 


+1.0992 
-1.3412 

.8103 
+0.3937 

.5033 


8-0 


2^ 


-0.4071 
+0.7274 
-0.7105 
-1.1045 
-0.4798 

-0.5426 
-0.4369 
+0.1482 
+1.1246 
-1.1528 

-0.9529 
+0.0772 
40.7768 
+1.1476 
+0.5102 

+0.6280 
-0.8473 
-0.1888 
40.0029 
-0.7623 

M).3620 


0.58161+0 

0.5710 

0.5691 

0.5688 

0.5685 


0.5672 
0.5661 
0.5659 
0.5618 
0.5616 

0.5577 
0.5576 
0.5558 
0.5549 
0.5525 

0.5510 
0.5497 
0.5456 
0.5450 
0.5445 

0.5434 
0.5426 
0.5422 
0.5403 
0.5386 

0.5385 
0.5385 
0.5382 
0.5381 
0.5381 

0.5381 
0.5387 
0.5389 
0.5402 
0.5425 

0.5452 
0.5457 
0.5462 
0.5470 
0.5472 

0.5483 
0.5491 
0.5496 
0.5498 
0.5500 

0.5508 
0.5523 
0.5536 
0.5552 
0.5553 


0.55761+0 

0.5580 

0.5585 

0.5585 

0.5585 

0.5585 


N. 


-32 


S. 
1-90 


.1387 
0!l830 1+341-40 
0.18951+201-56 
0.1907 


6 


0.1916  +51 


-75 
-23 


+0.1960 
0.1995 
0.1999 
0.2123 
0.2130 

+0.2241 
0.2243 
0.2291 
0.2314 
0.2374 

+0.2408 
0.2440 
0.2529 
0.2539 
0.2549 

k0.2570 
0.2585 
0.2591 
0.2617 
0.2626 

+0.2625 
0.2625 
0.2618 
0.2612 
0.2605 

+0.2596 
0.2536 
0.2523 
0.2446 
0.2323 

40.2174 
0.2146 
0.2120 
0.2072 
0.2061 

+0.1994 
0.1946 
0.1915 
0.1902 
0.1893 

+0.1832 
0.1728 
0.1626 
0.1484 
0.1474 


.1194 
0.1136 
0.1031 
0.1030 
0.1028 

+0.1027 


^5-89 


+72 
-41 


-  1 
-90 


+46-30 


-41 

+74 
-10 


1-90 

+21 
-90 


+18-63 


-40 
-22 


-90 
-90 


+66-16 
+50-31 


+58 
+82 
+71 

+83 
-  1 
-21 


-26 
-  3 
-16 

0 

1-90 
-90 


+90 
-44 


+65 


+90 
+  4 
-23 


+12 


^^50 

90 

-28 

-13 
+46 


+90 
+76 


+34-50 
+57  -28 

+26-58 
+36-48 
f43-40 
+90+16 
+34-50 


+20 
-81 


-  2-82 


-19 


+15-67 
+20-59 


+  2 

1-74 
-73 


+16-62 


-65 


+18-58 


1-25 
+31 
-71 

-70 
-27 


+90+11 


+39 

h  2 


+88+  7 

-  7-66 
+31-34 
442-24 

-  2-65 

+221-44 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCXJULTATIONS. 

OCTOBER. 


Ths  Stae'b 


At  CoNJVifCTioN  iif  R.  A. 


Limit- 

iDfPar- 

anela. 


NanM. 


431  B.  Leonifl 
78  B.  Vilginia 


40  B. 
48  B. 
50  B. 
57  B. 
24  G. 

27  G. 

41  G. 
85  B. 
19 

6 

a 
22 

116  B. 
126  B. 

88  B. 

26 
118  B. 
137  B. 

36 
0 

136  G. 
151  G. 
63 

7 

9 

67  B. 
70  B. 
X 
24 

117  B. 

26 
126  B. 


154  B. 

162  B. 
168  B. 
191  B. 
208  B. 
222  B. 

50 
253  B. 


Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Ophiuchi 

Ophiuchi 
^hiuchi 
Ophiuchi 
C^hi.  (Ut  star) 
Ophiuchi 

Ophiuchi 
Ophiuchi 
Ophiuchi 
Sagittaiii 
Sagittaiii 

Sagittarii 
Sagittaiii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittani 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 


Mug. 


6.2 
6.5 


5.4 
4.9 
6.4 
5.7 
6.2 

5.8 
6.3 
6.0 
4.9 
3.1 

1.2 
4.8 
6.2 
6.1 
6.3 

5.8 
6.2 
6.3 
5.4 
3.4 

6.3 
6.0 
6.1 
5.5 
6.0 

6.4 
6.4 
2.9 
5.7 
5.8 

6.1 
5.7 
5.0 
5.1 
5.9 

6.4 
6.3 
6.5 
6.1 
5.5 

5.5 
6.1 


Rad'ns  from 
1910.0. 


Aa        Aa 


+2*35 
2.24 


1+2.59 
2.63 
2.62 
2.61 
2.63 

+2.62 
2.65 
2.67 
2.68 
2.70 

+2.76 
2.74 
2.76 
2.78 
2.88 

+2.88 
2.94 
2.95 
2.96 
2.98 

+3.03 
3.06 
3.15 
3.18 
3.19 

+3.29 
3.29 
3.33 
3.33 
3.34 

+3.37 
3.41 
3.40 
3.41 
3.42 

+3.48 
3.44 
3.491 
3.56 
3.53 

+3.55 
+3.56 


// 


k3.9 
14.2 


-11.8 
11.8 
11.6 
11.3 
11.4 

-11.2 
11.1 
11.2 
10.7 
11.0 

klO.7 

10.4 

10.7 

9,7 

8.8 

8.8 
8.7 
8.1 
9.2 
7.4 

7.3 
7.1 
5.1 
4.4 
4.3 

3.6 
3.1 
2.9 
1.9 
1.3 

1.2 
1.3 
0.2 
0.3 
0.2 

-0.2 

+  0.9 

1.2 

1.5 

2.6 

3.2 
3.8 


AppArent 
Declina- 
tion. 


-  158.5 
5154 

NEW 

-24  35.6 
25  38.1 
24  29.9 

23  22.9 

24  14.5 

-23  27.9 

24  12.7 
2516.1 

23  58.2 

25  23.7 

-26  15.0 

24  56.0 

26  21.5 
2418.5 

24  58.1 

-24  51.9 
26  24.2 

25  9.3 

26  29.0 
24  55.1 

-25  52.3 
26  12.5 
24  52.4 
24  17.0 
24  21.9 

-25  38.3 

24  57.3 

25  28.2 

24  5.8 
23  34.7 

-23  54.8 

25  5.8 
22  51.0 
22  46.6 
2316.9 

-24  59.4 

22  48.9 

23  19.4 
2419.4 
22  33.5 

-21  56.6 
-21  29.2 


Greenwich 
Mean  Time. 


d     h     m 
28  11    6.5 
84    5  38.6 

MOON, 


28 


29 


9  30.4 
11  21.9 

11  36.0 

12  28.4 

13  9.0 

13  29.8 
15  26.8 
15  52.3 
18  7.2 
1818.8 

21  28.7 

21  48.3 

22  14.3 
211. 
9  12.4 


+1154.2 
-10 13.4 

-  948.9 

-  7  39.4 

-  728. 


9  + 


80 


81 


916.8 
11 49.4 
13  52.7 
15   3.7 

17  36.0 

19  27.2 

21  16.7 

6    6.7 

9   9.2 

9  32.5 

15  11.9 

16  17.8 

18  46.3 

21  4.6 

22  52.4 

010.0 
118.2 

4  58.8 

5  21.0 

5  41.7 

6  35.0 

7  54.4 
10  42.2 
13  23.0 
15  26.2 

17  43.0 

19  33.8 


Hour 
Angle, 


h  m 
hlO  19. 
+  7  39.7 


5-0 


+  8  4.4 
+  951.5 
+10  5.0 
+1055.3 
+11 34. 


.0049 
-1.0548 


+0.2856 
+1.1795 
40.0008 
-1.2128 
.3932 


3-0 


1.2125 
-O.6071 
40.4357 
-1.0465 
.3893 


340 


4  26.1 
4  7. 
342.3 
0  5.6 
648. 


2^ 


kl.0544 
.3023 
+1.1206 
-1.1671 
.7472 


9-0 


+  653. 
+  9 19.6 
+11 17.8 
-11 34.1 
-9  8. 


1-0 


7  21.5 
536.5 
251.8 
546.8 
6  9.2 

+11 34.8 
-11 22.0 

-  859.5 

-  646.8 
-5  3.4 

349.0 
243.5 
048.2 
1  9.6 
129.4 


+  220.7 
+  3  36.9 
+  618. 
+  852.5 
+10  50.8 


■1057.7 
-  911.2 


.8543 
+0.6517 
-0.6436 
40.6915 

.9039 


1-0 


40.0662 
+0.4212 
-0.7187 
-1.1879 
-1.0880 

40.5140 
-0.1053 
40.5899 
-0.6208 
-0.9961 

-0.5446 
40.7550 
-1.1596 
-1.1946 
-0.6487 


1-0 


+1.1711 
-0.8846 
.0526 
+1.2807 
-0.2424 

-0.5646 
-0.7730 


0.5105M) 
0.5186 


0.58981-0 

0.5908 

0.5909 

0.5913 

0.5917 


0.0767 
0.0765 
0.0692 
0.0687 


-11-86 


0.5919 -0.0821 1-531-87 

0.5928 

0.5930 

0.5940 

0.5940 


0.5953-0 

0.5954 

0.5956 

0.5969 

0.5985 


0.59861-0 

0.5989 

0.5992 

0.5993 

0.5994-^ 


0.5995 
0.5994 
0.5985 
0.5979 
0.5978 

0.5962 
0.5959 
0.5950 
0.5941 
0.5934 

0.5928 
0.5923 
0.5905 
0.5904 
0.5902 

0.5897 
0.5890 
0.5875 
0.5860 
0.5848 

0.5834 
0.5823 


y" 


N. 


.2469 
0.2435 


+41-42 
-18-00 


.0929  438 
0.0879 1464 
0.0873 
0.0849 
0.0831 


-26 

+37 

+22-42 

-53-87 


+  1 


-67 


+46 
-39 
+42 


17 
-90 
-20 


.0597 
0.0587 
0.0575 
0.0460 
0.0254 


464 
+  4-60 
+64 
-51 
-23 


+30 
-90 
-90 


.0252 
0.0176 
0.0115 
0.0079 

.0003 


-30 
457 
-18 
+60 
-35 


40.0052 
0,0107 
0.0371 
0.0461 
0.0472 

+0.0637 
0.0668 
0.0739 
0.0804 
0.0854 

40.0890 
0.0921 
0.1021 
0.1031 
0.1040 

+0.1064 
0.1098 
0.1171 
0.1239 
0.1291 

40.1347 
40.1391 


439 
-21 


450 

4 

456 
-11 
-34 


465 
-46 
-49 
-10 


465 
-24 
422 
466 

4l3 

-3 

-14 


S. 


+24 


90 

-  4 
-90 

-  2 
-90 


418-38 


-18 
-90 


-53h89 
-44 


-90 

-12 
15-48 
-  8 
-88 
-90 


6-80 
+  2 
-90 
-90 
90 


+35 
-90 
-45 
+52 
-56 

-81 
1-90 


NOVEMBER, 


6  Capricomi 

ir  Capricomi 

p  Capricomi 

o  Capricomi 

47  B.  Capricomi 

V  Capricomi 


5.5 
5.2 
50 
5.6 
6.2 

5.3 


+3.73 
3.75 
3.74 
3.77 
3.75 

+3.80 


8.8 
9.8 

10.0 
9.8 

llO 

+10.9 


-19  22.8 
18  29.1 
18  5.4 
18  51.6 
16  48.7 

1-18  25.9 


1  15  32.2 

18  53.9 

19  33.5 
19  59.3 
22  250 

2  0  20.2 


+10  2. 
-1043. 
-10  5. 

-  940.7 
-7  20. 

-  5  29.3 


0+0 


.3183 
.0360 
.2399 
40.6215 
.9844 

+1.0336 


840 
6-0 


3-0 


0.5691 
0.5668 
0.5664 
0.5661 
0.5645 

0.5632 


+0.1821 
0.1884 
0.1896 
0.1904 
0.1947 

40.1979 


449 


-24 


434-40 


420 
468 
-21 

472 


-56 
-  8 
-90 

+18 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 


Tbk  Stak's 


Name. 


61  B. 

94  B. 

95  B. 
63  B. 

18 


72  B. 
137  B. 

A 
96  B. 

6 

P 
170  B. 

186  B. 

207  B. 

6  G. 
22  B. 

K 

9 
16 

A 

19 

22 

36 

d 

136  B. 

75 

V 
101 

105 

3 

4 

% 
35  B. 
47  B. 


Capilcorni 

Capriconii 

Capricomi 

Aquaiii 

Aquarii 

Aquarii 

Capricorni 

Capricomi 

Aquarii 

Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Piscium 
Piscium 
Piscium 
PijBcium 
Pifloium 

Piflcium 
Piflcium 
Piscium 
Piflcium 
Piflcium 

Piflcium 
Piscium 
Piflcium 
Piflcium 
Piscium 

Arietifl 
Arietifi 
Arietifl 
Arietifi 
Arietifl 


20  H*.  Arietifl 

15  Arietifl 

6  Arietifl 

26  Arietifl 
/I  Arietifl 

47  Arietifl 

«  Arietifl  (mean) 

66  Arietifl 

7  Tauri 

16  Tauri 

17  Tauri 

18  Tauri 
a  Tauri 

20  Tauri 

21  Tauri 

22  Tauri 

23  Tauri 
fl  Tauri 

104  B.  Tauri 

27  Tauri 

Tauri 


Mag. 


5.9 
5.7 
5.9 
6.5 
5.5 

6.5 
6.2 
5.5 
6.5 
4.3 

5.3 
6.0 
6.1 
5.2 
6.3 

6.2 
6.4 
4.9 
6.4 
5.7 

4.6 
5.4 
5.8 
6.2 
5.4 

6.5 
6.3 
3.7 
6.2 
6.1 

6.4 
5.8 
5.1 
6.4 
6.5 

6.4 
5.9 
5.6 
6.2 
5.7 

5.8 
4.6 
6.1 
5.9 
5.4 

3.8 
5.6 
4.3 
4.1 
5.8 

6.5 
4.3 
3.0 
5.5 
3.7 

5.2 


Red 'lu  from 
1916.0. 


Aa 


+3.76 
3.84 
3.80 
3.86 
3.89 

+3.87 
3.90 
3.95 
3.96 
4.02 

+4.04 
4.04 
4.07 
4.05 
4.06 

+4.13 
4.21 
4.22 
4.22 
4.25 

+4.27 
4.29 
4.32 
4.41 
4.44 

+4.52 
4.66 
4.80 
4.81 
4.85 

1+4.90 
4.90 
4.95 
4.98 
4.99 

+4.99 
6.03 
5.06 
5.12 
5.16 

k5.24 
5.24 
5.36 
5.43 
5.44 

+5.44 
5.46 
5.45 
5.45 
5.46 


+5.451+20 
5.44 
5.44 
5.421 
5.44 

+5.44 


Aa 


tf 


+11.7 
13.1 
13.8 
15.6 
16.4 

+17.1 
18.3 
18.5 
19.4 
21.8 

+22.0 
22.4 
23.0 
24.1 
24.6 

+25.7 
27.6 
27.8 
27.9 
28.5 

+28.3 
29.0 
29.0 
30.5 
30.5 

+30.6 
30.8 
30.3 
30.0 
30.0 

+29.8 
29.7 
29.3 
28.9 
28.7 

+28.4 
28.6 
28.2 
27.2 
26.3 

+25.1 
25.0 
22.2 
21.6 
20.4 


+20. 
20.4 
20.4 
20.3 
20.3 


20.3 
20.2 
20.1 
20.0 

+20. 


Apparmt 

D«cliiia- 

tkm. 


-16  25.2 
16  21.1 
14  48.3 
13  32.8 

13  14.1 

-11  55.7 
10  57.0 
1144.9 
10  42.1 
811.8 

-  8  14.2 
7  36.8 

6  58.7 
4  39.3 
3  59.1 

-2  50.3 

-0    9.7 

y  0  48.2 

0  40.1 

138.6 

•  1 19.5 
3  1.7 
2  28.3 

7  46.9 
7  43.9 

+  8  54.3 
12  30.9 

14  55.3 

14  14.4 

15  59.3 

+17    0.1 

16  32.8 

17  25.0 
17  51.5 
17  38.3 

+16  50.3 
19  6.7 
19  31.3 
19  29.4 
19  39.7 

+20  20.4 

21  0.7 

22  31.3 
2411.4 
24    1.9 


4+23 


51.3 
24  34.9 
24  12.6 
24  6.7 
24  17.9 


3+24 


01+23 


16.3 
23  41.6 
23  51.1 
23  10.2 
23  48.2 

53.2 


At  ComuifcnoN  or  R.  A. 


Greenwich 
Mean  Time. 


d 
2 


8 


6 


8 


9 


10 


h    m 
0  34.5 
8   0.3 
8  28.4 

16    7. 

19  47.61 


+ 

+ 

61+ 


21  37.5 
2  43.6 
5  56.9 
912.4 

20  1.8 

21  36.8 
23  11.4 

2  51.4 
5  56.4 
7  23.3 

15  44.1 

3  54.4 
5  33.0 
5  42.2 

10    7.8 

12  52.1 

14  58.0 

17  39.6 

5  32.3 

7  28.7 

17  21.8 

5  24.1 

17    5.5 

19  5.8 

20  53.8 

0  5.5 
0  49.9 
5  3.0 
7  57.8 
9  49.2 

10  33.6 

11  6.5 
14  31.2 
2010.6 

126.8 


I-  856. 
-4  1.4 
-  054.6 
+  214.3 
-11 17.9 

945.8 

814.4 

441.4 

142. 

018.4 

746.3 
4  26.8 
251.3 
242.4 
134.8 

413.9 
615.8 
852.3 
337.6 
144.9 


8  26.6 
8  56.8 
21  49.7 
0  26.2 
4  58.0 


5  0.0 
5  6.9 
5    8.4 

5  24.7 

6  26.7 

6  30.4 

5  38.2 

6  8.3 
6  31.5 
6  52.3 

6  52.9 


Hour 
Ancle, 


h  m 
516. 
154.3 
2  21. 
944.3 
-1043. 


6-0 


4-0 


0-0 


9-1 


5-0 


+  7  49.3 
-4  31. 
+  646.6 
+  842.9 
+1027.4 


8-0 


-1027.2 

-  944. 
-539. 

-  250.7 

-  1  3.0 

-020.2 
011.6 
3  29. 
857. 
957.5 


-312. 
-  242.9 
+  943. 
1-1146. 
-723. 


722.0 

715.3 

713. 

658.1 

666.2 


652. 

645. 

616.1 

653. 

633.7 

533. 


.9673 
+0.4914 

.9791 
-0.6004 

0964 


.0077 
-0.8228 
+0.7481 
+0.4610 
+0.5540 

+0.9910 
+0.7480 
+1.0212 
.5724 
-0.8906 

+0.0674 
+0.4519 
-0.1175 
+0.0602 
+0.1939 

+1.2226 
+0.0049 
+1.2649 
-1.2317 
-0.7000 


+0.4908 
.4471 
-0.3810 
+0.7568 
-0.6968 

-1.1018 
.4747 
.5488 
-0.4499 
+0.1341 


3-0 
6-0 


+1.1144 

1-1.1781 

.9854 

.0360 

+0.7254 

Ikl 


5-0 
3+0 


.0797 
+0.4388 
.5260 
.958] 
.3084 


0+0 
2-0 


9-0 


-0.1165 
-0.8831 
.4822 
-0.3493 
hO.5463 


9-0 


6-0 


.6119 
.1216 

+0.0014 
.7704 

[+0.1253 

.0367 


1+0 


7+0 


IM) 


0.56301+0.1983 
0.6681 

0.66781  0.2109 
0.6631  0.2215 
0.65091  0.2261 


0.6499{+O 

0.5471 

0.6454 

0.6438 

0.6392 


0. 

0.6380 

0.6368 

0.6359 

0.6354 


.1    . 

-19f-9D 
0^102  ««Sf-15 


eBdb. 


I 


N. 


S- 


-11 


2283 
0.2339 
0.2371 
0.2401 
0.2483  f74|-15 


-18 -« 

-7-» 
+78-2 

♦«-i: 


5386+0.2493 


0.2S02 
0.^21 
0.2535  l+ll-T; 
0.2540 


0.6334 +0.2564 


0.5318 
0.5317 
0.5317 
0.6315 

0.5315 
0.5315 
0.5316 
0.5327 
0.5330 


0.53491+0 

0.5381 

0.5418 

0.5425 

0.5431 


0.6442 
0.5445 
0.5460 
0.5470 
0.5477 


0.5480  +0 
0.5482  0 
0.5494  0 
0.5514  0 
0.5532  0 

0.5653{+O 

0.6555 

0.5589 

0.5594 

0.5603 


0.5603 
0.5603 
0.5603 
0.5603 
0.5603 


0.50031+0 

0.5604 

0.5604 

0.5605 

0.5606 

0.5606 


0.2571 
O 

0.2569 
0.2562 

+0.2556 
0.2550 
0.2541 
0.2483 
0.2470 


+82*13 

♦^; 

-7[-fc' 

f45-« 

t69i-lS 


2569  f35-tS 
+45 -« 

+^-5I 

+90J+3D 

.91 


0 
0 
0 
0 


+0 
0 
0 
0 
0 


.2396 
.2277 
2134 
.2107 
2081 

.2035 
2024 
1959 


1912  +1 


0. 
0. 
0. 
0, 

+0. 
0. 
0. 
0. 
0. 


1174 
1115 
1012 

1012 
1009 
1008 
1002 
1001 


+72-H 

K2ii-5: 
+9a+? 

+  4H^ 

-23ln 
16^ 

kl2[-6 


f4»-3E 

-3iLn 

-15p» 

f44i-5 

+r" 


1882 

1870 
1860 
1802 
1700 
1600 

1460 
1450 1+7<^ 


-15-tf 

+W-^ 

+14U1 

22U 

+11U3 


1000 

0.0997 
0.0985 
0.097 
0.0968 

+0.0968 


-17 

-34 

O976|+90i+U 

•49[-i: 

+441-21 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

NOVEMBER. 


Thb  STAB'8 


Name. 


36        Tauri 
X        Tauri 

62  Tauri 
815  B.  Tauri 

h        Tauri 

118  Tauri 

125  Tauri 

132  Tauri 

139  Tauri 

5  Geminorum 

8  Geminorum 
52  B.  Creminorum 

£  Geminorum 
87  6.  Geminorum 
GO        Geminorum 

44        Geminorum 

6  Geminorum 
58        Geminorum 

149  B.  Geminorum 

63  Geminorum 

B.  D.+23*>  1744 
79        Geminorum 
85        Greminorum 
217  B.  Geminorum 
10  H.  Cancri 

Saturn 
d>       Cancri 
d*       Cancri 
6         Cancri 

Neptune 

54  Cancri 

o»  Cancri 

o*  Cancri 

81  Cancri 

n  Cancri 

^  LeoniB 

o  Leonis 

19  Leonis 

R  LeoniB.(rar.) 

83  B.  Leonis 

89  B,  Leonis 

K  Leonis 

43  Leonis 

155  B.  Leonis 

35  Sextantis 

p*  Leonis 

p*  Leonis 

359  B.  Leonis 

388  B.  Leonis 

431  B.  Leonis 

13  B.  Viiginis 

78  B.  Viiginis 

q  Viiginis 

370  B.  Viiginis 

69  Viiginis 

75        Viiginis 


Mug. 


5.6 
5.3 
6.1 
6.3 
5.6 

6.4 
5.1 
5.0 
4.7 
5.9 

6.1 
6.5 
3.2 
5.8 
5.2 

5.9 
3.5 
6.0 
6.4 
5.3 

6.4 
6.3 
5.2 
6.3 
6.1 

0.3 
5.9 

6.2 
5.5 
7.7 

6.3 
6.1 
5.7 
6.4 
5.6 

6.1 
3.8 
6.4 
5-10 
5.9 

6.2 
4.9 
6.3 
6.5 
6.1 

5.7 
5.3 
6.3 
6.3 
6.2 

5.9 
6.5 
5.3 
6.0 
4.9 

5.6 


1+6. 
6.52 
5.44 
6.48 
6.38 

+6.34 
6.30 
6.30 
6.20 
6.18 

k6.10 
6.01 
6.03 
4.94 
4.96 

k4.98 
4.82 
4.76 
4.72 
4.66 


Red  ^ns  from 
1916.0. 


Aa 


4^.47kl8 
6.66 
6.60 
5.62 
6.64 


61  + 


+4.64 
4.48 
4.48 


+4.28 
4.26 
4.26 
4.11 
4.12 

k3.93 
3.84 
3.85 
3.85 
3.74 

k3.72 
3.70 
3.54 
3.52 
3.41 

+3.23 
3.19 
3.15 
3.11 
3.06 

k2.99 
2.89 
2.81 
2.76 

2.68 

+2.67 


Aa 


tt 


.3 
16.1 
16.0 
12.1 
11.8 


7.8 
6.3 
5.4 
3.9 
2.6 

2.0 
0.9 
1.9 
2.6 
4.0 

4.0 
6.6 
6.3 
6.3 
6.6 

7.4 
8.1 
9.2 
9.7 
9.9 


-11.7 
11.6 
12.6 


-13.4 
14.0 
14.1 
16.1 
15.6 

-16.7 
15.9 
17.0 
17.0 
16.7 

-16.6 
16.6 
17.7 
17.4 
18.2 

-18.4 
17.9 
18.4 
17.9 
18.0 

-17.6 
17.8 
17.2 
16.8 
15.8 

-16.(^ 


Apparent 

Dedlna- 

tion. 


+23  62.8 
26  26.2 
24  6.6 
24  27.7 
24  65.6 

+26  6.1 
26  51.2 
24  32.(> 
26  66.7 
24  26.4 

+23  59.9 
24  39.7 
2512,9 

23  42.1 

24  20.1 

+22  45.8 

22  8.2 

23  6.4 
21  42.2 
21  37.0 

+23  3.9 
20  31.0 
20  6.2 
20  2.7 
19   4.6 

1+20  6.9 
18  36.0 

17  19.2 

18  22.5 
18  49.2 

+15  39.6 
15  38.5 
15  54.0 
15  19.9 

15  17.2 

kll  40.1 

10  16.2 

11  67.2 
11  48.9 

919.6 

8  42.6 
8  26.6 
6  57.9 
6  7.0 
5  11.0 

2  24.4 
0  23.0 
0  35.3 
1 14.5 
168.6 

-  4  62.3 

616.4 

8  69.6 

11 11.9 

16  32.6 

-14  56.1 


At  CoNJUifCTioK  nc  R.  A. 


Greenwich 
Mean  Time. 


d     h    m 

10  13  29.4k 

21  22.91+ 

22  1.0 

11  12    1.7 
12  50.7 


12 


18 


2  26. 

7  2.6 
11  10.4 

15  8.5 
21 13.9 

23  23.6 

8  59.6 
11  67.5 

16  43.0 
20  33.4 


9-11 


+ 
+ 


21  66. 

14    4  67.4 

6  32.1 

811.1 

8  36.4 


4  + 


628.91+0.7191 
1-1044.0+0.6279 

912.3-0.6320  0 
-  736.6+0.7166 
-712.0+0.7685 


15 


11  2. 
17    2.6 
2212.3 

0  44. 
2  43.3 

8  21.7 

12  4.3 

13  20.9 

16  15.7 

17  9. 


0- 


5  + 


16 


17 


18 


19 


218. 

5  32.6 

6  42.9 
13  28.7 
16   0.6 

23  67.2 
4  54.7 
816.4 
8  20.6 

13  10.1 

14  JS.% 

15  13.3 
3  37.8 
3  46.6 

14  43.6 


3  33.2 

7  14. 

12  22.8 

14  50.8 

20  26.8 


80 
81 


82 


3  7. 
16  11.6 

1  6. 
11 16.4 

3    3.0 


Hour 
Angle, 


h  m 
049. 
826J 
9  2. 
126. 
039.1 


4+0 


0-0 

8+0 
3+1 


31.8 
7  6. 
3  6. 
043. 
636.0 

841.2 
6  2.3 
310.3 
027.7 
6  8. 


.6327 
.4746 
9940 
.2337 
+0.7533 

+0.6926 
.2076 
.1243 
.6445 

+0.8275 

+1.1941 
-0.1836 
-1.0347 
+0.2987 
.8710 


7-0 
7+1 
2-0 


6-0 
9+0 


461.1 
hi- 068. 
+  668.1 

825.6 
kl020. 


1-K) 


7+1 


1-811.2 

436. 
[-3  2L 
-031. 
020.4 


2  + 


6  + 


913.4 
-11 38.3 
-1128. 
-  3  66.0 
-226.7 


+  6 14. 
+11  3. 
-940.4 
-  936.4 
-464. 


-4  1.4 
-266. 
+  9  8. 
+  917.1 
-4  4. 


9+11 


823. 
59.3 
-7  1.7 
-437.8 
+  048. 


4  + 


717. 
h- 469.3 

436. 
1-932. 
+  646.1 


6  + 


kl.l620 
.8663 
+0.6684 
+0.2622 
.0176 


3+0 
1+1 
6-0 


1-1.0337 
.0264 
.2236 
.4494 

-1.0994 

+0.7290 
+0.1330 
.1868 
-1.0842 
-1.3435 


3-0 


6+0 


6+1 


.8006 
.2819 
-1.3023 
-1.1648 
.6097 


9+0 


40.9828 
.0232 
.1852 

+0.7109 
.8398 


2+1 
5-0 


2-0 


9-0 


.8846 
+0.4178 
-1.0481 
+0.3304 

.2401 


7-0 


8+1 


.2460 

1-1.2655 

.3606 

.3229 

+1.3546 


9+0 
2+0 


0.6614  40X)813  4^+12 
0.6618  0.0624  +16-47 
0.6618  0.0609  +90|+36 
0.6610  0.0266 
0.6608 -»0.0246 


0.6681 
0.6668 
0.6664 
0.5640 
0.6615 


0.6606M) 

0.5461 

0.6446 

0.6426 

0.6401 


63941-0.1049 
0.1184 
0.1213 
0.1243 
0.1251 


0. 

0.6366 

.5347 

0.6337 

0.5336 


0.63221-0 

0.5288 

0.6260 

0.6246 

0.5235 


0.51191-0 

0.5106 

0.6105 

0.5074 

0.5069 


0.60411-0 

0.5028 

0.5020 

0.5020 

0.5011 


0. 

0.5007 

0.4995 

0.4995 

0.4997 


0.5014-0 

0.5022 

0.5036 

0.5044 

0.5063 


0.5090-0 

0.5162 

0.5212 

0.6284 

0.6412 


6  33.7+  810.840.1847  0.64341-0.21191+461-32 


M).0084 
0.0194 
0.0292 
0.0384 
0.0624 


.0673 
0.0783 
0.0846 
0.0924 
0.1021 


.1296 
0.1399 
0.1486 
0.1526 
0.1557 


0.6210-0.1644 
0.6186  0.1696 
0.6180  0.1714 
0.5166  0.1754 
0.6164  0.1767 


.1883 

0.19221+49 
0.1924  +31 
0.2010  -21 
0.2027  -^1 


.2115 
0.2158 
0.2186 
0.2187 
0. 


2224  +73 


5009M).2231 
0.2239 
0.2318 
0.2319 
0.2372 


.2413  -  6 
0.2421  +66 
0.2428  -16 
0.2430  +60 
0.2432  +29 


.2427 
0.23991-35 
0.2356  +60 
0.2292  +57 
0.2147  +70 


Limit- 
ing Ptr> 
lilldf. 


N. 


+82+59 
+90+24 

+90+22 
+30-27 
+90+48 
+11-50 


+90 


+89+63 


+31 


-22-06 
+60-8 


-9 


+90+14 
+88+7 
6-«3 
+11 
+14 

-67 
+18 
0 
+56|-17 
+90+26 


+ 

+90 

+90 

-31 
+90 
+80 


19 


+17 
-24 

+90 


90 
90 
-41 
-27 


+90 
90 
32 
90 

I-  3 


+85 


S. 


+26 


-32 


-06 


-70 


+43-31 
+90+42 


-68 
-71 

+  4 
-28 
-46 

-75 
-72 

+  6 
+41 
k78 
78 
-12 

+16 
+17 
-50 
-3 

-«5 

-88 
-20 
-89 
-24 
-55 

+33 
1-90 
-23 
-26 
+64 
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The  Stab's 

"-— -- 

tePr 

Nune. 

ifi(. 

Rednifnini 

1»19,0. 

UK' 

tlon. 

arwnwich 
UwiTlm.. 

ss. 

Y 

Jf 

/ 

N.'S 

A. 

lU 

83 

VirginiB 

5.6 

+2.66 

-16.7 

-15  45,7 

88  10  53.2 

-1040,4 

-o.oesz 

0.5481 

-O.205S 

Jl'-H 

86 

Viiginia 

6.1 

2.66 

16.8 

16  21,0 

NEW 

11  23.2 
1/OOX. 

-1011,4 

-0,5872 

0.5486 

-0.2047 

1 

67  B 

S»e 

ttari 

G.4 

3.12 

2.6 

25  38,2 

86  22  47.1 

-  3   2.4 

A.6618 

0.6063 

+0.0665 

JB-t 

70  B 

Sag] 

ttari. 

6.4 

I-3.I2 

-2.2 

-24  67.3 

23  51.1 

-  2   1,1 

♦O.0682 

0.6060 

♦0.0697 

% 

A. 

Sa? 

tUri 

2.9 

3.14 

2.0 

25  28.2 

87    2  15.3 

♦  0  17.2 

+0,7429 

0.6051 

0,07S8 

24 

Sag. 

5.7 

3.14 

1.2 

24   5.8 

4  29,5 

+  225.7 

-0,4467 

0.6042 

0,0834 

■t-^ 

117  B 

Sail 

Iton 

5-8 

3.14 

0.7 

23  34.7 

6  14,1 

♦  4   6.0 

-0.8137 

0.6034 

0.0885 

m 

26 

Sagi 

tUriJ 

6.1 

3.16 

0.6 

23  64.8 

7  29,5 

+  518.2 

-0.3664 

0.6028 

0,0921 

126  B 

Sagi 

ttarii 

5.7 

♦3.19 

-0.6 

-25    5.8 

8  36,6 

t-  621,7 

♦0.9167 

0.6022 

+0.0952 

>&^\i 

>•' 

^ 

ttari 

5.0 

3.17 

h  0.6 

22  60.9 

12  10.0 

*  947.0 

-0,9648 

0.6004 

0.1053 

^ 

V' 

Sagi 

ttari 

5.1 

3,18 

0.7 

22  46.6 

12  31.4 

♦10   7.7 

-0.9989 

0,6002 

0,1063 

K^» 

154  B 

Sai 

ttari 

6.9 

3.19 

0.6 

23  16.9 

12  61.6 

+1027,0 

-0,4600 

0,6000 

0,1073 

^ 

X68  B 

S^ 

tiari 

6.3 

3.20 

1.2 

22  48.9 

16    0.5 

-1129.3 

-0.6892 

0.6988 

0.1131 

191  B 

Sag) 

ttari 

6.5 

►3.23 

♦  1.6 

-23  19.4 

17  43.5 

-  863.0 

+0.1366 

0.6971 

+O.1204 

199  B 

S^ 

6.4 

3.21 

2.2 

21  47.9 

19  10.7 

-7  29.3 

-1.2071 

0.6962 

0.1Z43 

-*^r» 

222  B 

Sag] 

ttari 

5.5 

3.26 

2.8 

22  33.5 

23  19,6 

-  428.1 

-0.0444 

0.5942 

0,1325 

►21^ 

50 

Sal 

ttari. 

6.6 

3.26 

3.4 

21  66.6 

81    0  32.6 

-  220.5 

-0,3590 

0.5926 

0,1350 

►  S-fl 

263  B 

Sag! 

ttari 

6.1 

3.27 

3.8 

2129.2 

2  20.4 

-  037.0 

-0.5620 

0.6913 

0,1425 

-:v* 

/ 

Sagittal! 

5.1 

♦3.28 

♦  5.4 

-19  57.7 

8  27.7 

♦  616.8 

-1.1665 

0.6869 

K).1570 

^t 

tf 

Capricon 

ni          6.5 

3,40 

8.3 

19  22.8 

21 4S.9 

-  563.9 

+0.5409 

0.6764 

0.1853 

Capricon 

ni          6.2 

3.41 

9.2 

18  29.1 

89     1    6.2 

-244.0 

+0.2655 

0.5738 

0,1S» 

& 

9 

Cajrico^ 

oi          5,0 

3.40 

9.4 

18   5.4 

144,9 

-2   6.7 

-0.0068 

0.5733 

0,1926 

Capricor 

oi          6.6 

3.43 

9.2 

18  61.6 

2  10.2 

-  1423 

♦0.8458 

0.6730 

0.1934 

k71.'» 

47  B 

Capricon 

ai          6.2 

►3-41 

1-10,3 

-16  48.7 

4  32.8 

+  034.9 

-0.7406 

0.5711 

to.im 

■  si*- 

Ca^ricon 

oi          5.3 

3.45 

10,2 

18  25.9 

6  25,7 

+  2  23.7 

+1.2583 

0.5696 

0.2008 

% 

61  B 

Capricori 

[li           6.9 

3.41 

10.9 

16  25.2 

6  39,7 

♦  237.1 

-0.7120 

0.5694 

0.2012 

B4  B 

Capricon 

[li          5.7 

3.49 

12,2 

16  21.1 

13  57.1 

+  938,6 

+0.7286 

0.5636 

0.2127 

.74-! 

95  B 

Capricor; 

ai            5.9 

3.45 

12,8 

14  48.3 

14  24.7 

♦10   6.2 

-0.7280 

0.5633 

0.2134 

-t* 

63  B 

Aquarii 

6.5 

hl4.4 

-13  32.8 

2156.4 

-  639.3 

-0.3483 

0.5576 

,.0,2236 

% 

IS 

Aquarii 

5.5 

3^53 

15-1 

1314.1 

ao    133.3 

-  3 10,0 

*0.1535 

0.5550 

0,2280 

72  B 

Aquarii 

6.5 

3.62 

15.9 

11  65.7 

3  21.8 

-  125.2 

-0.7505 

0.6537 

0,2300 

-2J1 

137  B 

Capricon 

li          6.2 

17.0 

10  67.0 

a  24.2 

+  3  26,7 

-0.5656 

0.5503 

0.2353 

h)'-:! 

fi 

Capricon 

ni            6.3 

3:56 

17.8 

9  39.6 

1129,4 

♦  625.5 

-1.1413 

0.5483 

0.2382 

% 

X 

Capricori 

tli            5.5 

^3.00 

♦17.2 

-11  44.9 

1135,5 

♦  631.4 

.0.9969 

0.5482 

+0.23SS 

96  B 

Aquarii 

G,5 

♦3-61 

♦18.0 

-10  42,2 

14  49,2 

♦  938.5 

+0,7123 

0.5462 

♦O.2410 

.7S-< 

DECEMBER. 


136  B.  Piscium 


-  811,8 

1     134 

814,3 

3    8 

7  36.8 

4  43 

5  15,4 

5    0 

6  58,7 

822 

-  4  39,3 

1127 

3  69.1 

12  54 

2  60.3 

2115 

-0    9.8 

8    9  29 

♦  0  48.2 

11    8 

♦  0  40.1 

11  18 

138.6 

15  45 

3    1.7 

20  38 

7  46.9 

3  11  23 

7  43,9 

13  21 

+  8  54,3 

23  22 

32^S^ 

!2   0.25M  tiSfS 

a  o.25«  «^; 

»  0.254S  **Y 
»  +0.254«  i*> 

i  0.2536  ^l 
L  0,2521  f  r^ 
I  0.2447  Jfri 
>  0.24M  fli-™ 
»I-K>.23S7l*-' 
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ELEMENT*  FOR  THE  PREDICTION  OF  O0CULTATION8. 

DECEMBER. 


Tarn  Stab'b 


Name. 


75  Pifldum 

17  Piscium 

101  Piflcium 

105  Pifldum 

3  AiietiB 

4  AriedB 
t        Arietifi 

35  B.  Arietifl 
47  B.  ArietdB 
20  H».  Arietifl 

15  Ariedfl 
B        Arietif 

26  Arietis 
/i        Arietis 

47         ArietiB 

€  Arietis  (mean) 

66  Arietis 

7  Tauri 

16  Tauri 

17  Tauri 

18  Tauri 
q        Tauri 

20  Tauri 

21  Tauri 

22  Tauri 

23  Tauri 
p        Tauri 

104  B.  Tauri 

27  Tauri 

28  Tauri 

36  Tauri 
X        Tauri 

62  Tauri 
315  B.  Tauri 

k        Tauri 

118  Tauri 

126  Tauri 

132  Tauri 

412  B.  Tauri 

139  Tauri 

5  Geminorum 

8  Geminorum 
52  B.  Geminorum 

e        Geminorum 
87  B.  Geminorum 

00  Geminorum 

44  Creminorum 

6  Geminorum 
58  Geminorum 

149  B.  Geminorum 

63  Geminorum 
B.  D.+23*»  1744 

79        Geminorum 

209  B.  Geminorum 

85        G^eminorum 

217  B.  Geminorum 


Mag. 


6.3 

3.7 
6.2 
6.1 
6.4 

5.8 
5.1 
6.4 
6.5 
6.4 

5.9 
5.6 
6.2 
5.7 
5.8 

4.6 
6.1 
5.9 
5.4 
3.8 

5.6 
4.3 
4.1 
5.8 
6.5 

4.3 
3.0 
5.5 
3.7 
5.2 

5.6 
5.3 
6.1 
6.3 
5.6 

5.4 
5.1 
5.0 

5.8 
4.7 

5.9 
6.1 
6.5 
3.2 
5.8 

5.2 
5.9 
3.5 
6.0 
6.4 

5.3 
6.4 
6.3 
6.2 
5.2 

6.3 


M.55kd0 
4.73 
4.75 
4.81 
4.861 


144.87 
4.94 
4.99 
5.01 
5.01 


1+5. 
5.11 
5.19 
5.27 
5.38 


Red'ns  from 
1910.0. 


Aa 


06k29.8 
28.9 
28.0 
27.0 
25.8 


+5.39 
5.60 
5.68 
5.73 
5.73 


k6. 

5.74 
5.74 
5.75 
5.75 


76k21.6 
21.6 
21.5 
21.5 
21.5 


k5.73 
5.74 
5.72 
6.74 
5.75 

k5.81 
5.94 
5.89 
5.99 
6.02 


07  + 


k6. 
6.12 
6.06 
6.04 
6.13 

+6.05 
6.02 
6.03 
6.04 
5.96 

+5.96 
6.88 
5.81 
5.84 
5.75 


76- 


+6. 
6.80 
5.65 
5.58 
5.60 

+5.57 


Aa 


// 


.6 
30.4 
30.0 
30.3 
30.3 


450. 

29.7 
29.5 
29.2 
28.7 


0+16 


32.8 
17  25.0 
17  51.5 
17  38.3 
16  50.3 

1+19  6.8 
19  31.3 
19  29.5 

19  39.7 

20  20.4 


+25. 
23.1 
22.8 
21.6 
21.5 


9+21 


k-21. 
21.2 
21.1 
21.1 
21.1 

+19.3 
17.1 
16.9 
12.6 
12.3 


8.0 
6.4 
5.2 
4.1 
3.8 

1.9 
1.3 
1.9 
2.9 
3.9 

5.4 
5.7 
7.6 
8.3 
8.5 


8.7 

9.5 

10.8 

11.5 

12.1 

-12.7 


App«r«nt 

DMltna- 

tkm. 


+12  30.9 
14  56.3 

14  14.4 

15  59.3 
17   0.1 


0.7 

22  31.3 
24  11.4 
24    1.9 

23  51.4 

k24  35.0 

24  12.6 
24  6.7 
24  17.9 
24  16.4 


4+23 


41.6 
23  51.1 
23  10.2 
23  48.2 

23  53.2 

+23  52.8 
25  26.2 

24  6.7 
24  27.7 

24  55.5 

k25    5.1 

25  51.2 
24  32.5 

24  14.4 

25  56.7 

+24  26.4 

23  59.9 

24  39.7 
2512.9 
23  42.1 

+24  20.1 
22  45.8 

22  8.2 

23  6.3 
21  42.1 

+21  36.9 
23  3.9 
20  30.9 

19  32.3 

20  6.2 

+20    2.6 


At  CoMJUNcnoN  m  R.  A. 


Orecnwich 
Mean  Time. 


d 

4 


6 


8 


9 


10 


11 


12 


h    m 

1136. 

23  30.2 

132.6 

3  22.6 

6  37.6 

7  22.6 
1140 
14  38.0 

16  31. 

17  16. 


8  + 


1  + 


2  + 

4  + 


17  49.9 

21 18.0 

3    3.0 

8  24.1 

16  30. 


+  842.5 
-11 56. 

-  622. 

-  1 12.4 
539.2 


3  + 


16    0.9 

5    4.3 

7  42.8 

12  17.8 

12  19. 


8  + 


12  26.8 
12  28. 
12  44.8 
12  46.8 
12  60.5 


3  + 

+ 
+ 
+ 


12  58.4 

13  28. 

13  52.3 

14  13.4 
14  13.9 

20  54.6 
4  52.3 

6  30.7 

19  37.1 

20  26.3 

10    5.9 
14  42.3 

18  50.6 
22  22.5 

22  49.0 

4  54.8 

7  4.4 
16  40.2 

19  38.0 

23  23.4 

4  13.4 

5  36.3 
12  36.7 

14  11.2 

15  60.0 

16  15.3 
18  40.8 

0  40.9 

4  1.2 

5  50.2 

8  22.3 


Hour 
Angle, 


h  m 
3  28.1 
9  1. 
7  2: 
616.: 
2   7.: 


6-0 
1-0 
7+0 
3-0 


7-0 


124. 
246. 
537. 
726. 
810.1 


1-0 


0-0 
0-0 
5+0 


.3627 
.4360 
.3423 
.2423 
+1.2287 

-1.0826 
.8964 
.1221 
+0.8057 
+1.1479 


2-0 
8+0 


6   8. 

514.8 

241.9 

143. 

145. 


8+0 


9  + 


152.3 
153.7 
2  9. 
211.6 
215.2 

2  22.8 
252.2 
314.8 

3  35.1 
3  35. 


+10  2.3 
-  6 16.9 
-539. 
+  7  56. 
+  844.2 


-  2  6.0 
+  221. 
+  621.3 
+  945. 
+1011. 


7  56.4 
550.2 
3  260 
617.8 
955.6 

9  23.8 

8  3.6 
116.9 
014.5 
150.1 


.2868 
.2429 
.8997 
.6687 
.9832 


.5014 
+0.6626 
-0.9361 
.2912 
.0983 


6-0 


5-0 


7-0 


-0.8696 
M).4664 
.3333 
-0.5316 
-0.4970 

+0.1400 
+0.0181 
+0.7907 
+0.1412 
.0521 


6+0 


8+0 
7+1 


+0.6382 
-0.4899 
.9845 
.1980 
+0.7143 

+0.6284 
2822 

kl.0459 
.2548 
.6334 


7-0 


9+1 


4^ 


+  214.6 
+  4  35.5 
+1024.1 
1-1021.9 
836.3 

-  6  8.9 


+0.7313 
+1.0950 
-0.3003 
-1.1572 
+0.1724 

-1.0060 
+0.5841 
+0.4827 
-O.7809 
+0.5661 

+0.6085 
-1.3077 
+0.6953 
+1.2968 
+0.4006 

+0.0809 


0.6327 
0.5363 
0.5370 
0.5376 
0.5387 


0.5390+0.1984 
0.6406  0.1920 
0.5417  0.1874 
0.5424  0.18441+56 
0.5426  0.1832 


0.6429 +0.1823 
0.6442  0.1766 
0.6464  0.1666 
0.5484  0.1666 
0.6510  0.1429 


0.5611 
0.5554 
0.5561 
0.5572 
0.6672 

0.5672 
0.5572 
0.5573 
0.5573 
0.5573 

0.6574 
0.5575 
0.5576 
0.5576 
0.5576 

0.5689 
0.5600 
0.5600 
0.6602 
0.6602 

0.5583 
0.5572 
0.5561 
0.5550 
0.5649 

0.5527 
0.5519 
0.5477 
0.5464 
0.5446 

0.5420 
0.5413 
0.5374 
0.5366 
0.5356 

0.5364 
0.5340 
0.5306 
0.5287 
0.5277 

0.5262 


+0.2237  +26-63 
0.2093  +28-49 
0.2066  +901+13 
0.2042 
0.1995 


+0.1419 
0.1147 
0.1089 
0.0987 
0.0986 

+0.0984 
0.0983 
0.0977 
0.0976 
0.0975 

+0.0972 
0.0960 
0.0952 
0.0944 
0.0943 

k0.0790 
0.0603 
0.0688 
0.0248 

W)0228 

-0.0101 
0.0211 
0.0308 
0.0391 
0.0401 

k0.0541 
0.0590 
0.0800 
0.0863 
0.0941 

-0.1039 
0.1066 
0.1200 
0.1230 
0.1260 

-0.1268 
0.1311 
0.1416 
0.1471 
0.1501 

-0.1541 


LlmJt- 
wpaiw 

a&ela. 


N. 


+11-68 


-14 


+22 -W 


+18 
+23 


+90 

-23 
-9 
+48 
+90 
+90 

+75 
+81 
-14 
+25 
+36 

-9 
+15 
+23 
+12 
+14 

+50 
+42 
+90 
+50 
+45 

+90 


+89 
+25 
+90 

+77 
6 

+90 
+90 


+52 


+83 
+73 


+81 
+85 


+90 
+78 
+67 


S. 


-73 


-68 
-62 
-20 
+42 

-71 
-70 
-24 
+13 
+39 

-2 

+  4 
-66 
-59 
-29 

-66 
-60 
-42 
-64 
-62 

-16 
-22 
+19 
-16 
-20 

+12 
+14^8 
+90 
+88 
+90 


+36 
+56 
+22 

+18 
-32 
+42 
+62 
-57 

+20 
+43 
+24-38 
-34-65 


-14 


-19-66 


+  6 

I-  1 


-3-67 


k3 
+  6 


-59-66 


+  8 
+56 
-9 


1+461-26 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 


Name. 


10  H. 

fP 
Q 

64 

o» 

a» 
81 

o 

83  B. 
89  B. 

n 

43 

165  B. 
36 

P 

369  B. 
388  B. 

e 
431  B. 
13  B. 

64  B. 

370  B. 

69 
76 

83 
86 
87 
89 
43  H. 

231  G. 

236  G. 

9  G. 

17  G. 

18  G. 

43  B. 

47  G. 

64  G. 
163  B. 
169  B. 


Cancri 

Saturn 

Cancri 

Cancri 

Cancri 

Neptune 

Cancri 

Cancri 

Cancri 

Cancri 

Leonis 
Leonis 
Leonis 
Leonis 
LeoniB 

Leonis 

Leonis 

SextantiB 

Leonis 

Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Viiginis 

Viiginis 
Viiginis 
Viiginis 
Viiginis 
Viiginis 

Viiginis 
Viiginis 
Viiginis 
Viiginis 
Viiginis 

Viiginis 

Viiginis 

Librae 

Librae 

Librae 

Librae 
Librae 
Librae 
Librae 
Librae 


177  B.  Librae 

42  librae 

A  Scorpii 

31  B.  Scorpii 

32  B.  Scorpii 

3  Scorpii 

40  B.  Scorpii 

48  B.  Scorpii 

60  B.  Scorpii 

67  B.  Scorpii 


The  Stab's 


Mag. 


6.1 
0.1 
5.9 
6.2 
5.5 

7.7 
6.3 
5.1 
5.7 
6.4 

5.1 
3.8 
5.9 
6.2 
4.9 

6.3 
6.6 
6.1 
5.7 
5.3 

6.3 
6.3 
5.1 
6.2 
6.9 

6.6 
6.3 
6.0 
4.9 
6.6 

5.6 
6.1 
5.8 
6.1 
6.6 

6.4 
6.7 
6.6 
6.4 
6.1 

5.7 
6.1 
5.8 
6.3 
6.0 

6.2 
5.0 
4.6 
6.4 
6.3 

6.9 
5.4 
4.9 
6.4 
5.7 


Red'ns  from 
1916.0. 


Aa 


A3 


+6*61 

•     •     • 

6.41 
5.34 
5.36 


-13.0 

•     •     • 

16.2 
15.3 
16.2 


+5.17 
5.15 
5.16 
6.02 

+4.84 
4.76 
4.65 
4.63 
4.61 

+4.46 
4.43 
4.32 
4.13 
4.09 

+4.06 
4.01 
3.99 
3.96 
3.88 

+3.78 
3.68 
3.60 
3.50 
3.49 

+3.46 
3.46 
3.47 
3.45 
3.40 

k3.40 
3.39 
3.38 
3.36 
3.36 

1+3.42 
3.35 
3.33 
3.46 
3.32 

+3.32 
3.33 
3.34 
3.32 
3.31 


hl7.6 
18.3 
18.4 
19.6 


43.34 

3.32 

3.34 

3.32 
+3.30-11 


// 


kl9  4.6 
20  20.9 
18  36.9 

17  19.2 

18  22.6 

1+18  54.1 

15  39.5 

16  38.4 

15  54.0 

16  19.8 


-20. 
21.1 
22.0 
22.0 
22.1 

-23.3 
23.0 
23.8 
24.1 
23.6 

-24.1 
23.6 
23.2 
23.6 
23.0 

-22.6 
22.2 
21.5 
19.6 
19.8 

k9.3 
19.4 
18.7 
18.6 
17.8 

-17.6 
17.6 
16.5 
16.0 
16.8 

-17.1 
14.8 
14.2 
13.0 
13.0 

-12.9 
12.7 
11.7 
11.8 
11.9 


7+11 


1-11.7 

11.5 

11.1 

11.2 

.2 


Apparent 
Declina- 
tion. 


40.0 

10  16.2 

919.5 

8  42.6 

8  26.5 

6  57.8 
6  6.9 
610.9 
2  24.3 
0  22.9 

0  35.2 

1  14.6 

2  32.8 
158.7 
4  52.3 

I-  7  18.8 

8  59.7 

11 12.0 

15  32.6 

14  66.2 

-16  46.7 

15  21.1 
17  26.7 
17  43.3 

17  48.9 

-18  12.0 

18  19.9 
20  4.5 
20  49.5 

20  68.6 

-21    2.6 

21  42.6 

22  6.6 

24  12.5 

22  62.0 

-22  62.8 

23  33.0 

25  4.8 

24  17.2 
23  43.9 


-24  69.9 
24  36.6 
26  38.1 
24  29.9 
-23  22.9 

NEW 


At  Conjunction  in  R.  A. 


Greenwich 
Mean  Time. 


d 
12 


18 


14 


h    m 
10  21.1 
14  13.2 

19  42.0 

20  68.6 
23  58.61+ 

0    5.1 

9  57.4 

13  11.9 

13  22.3 

21  9.8  + 

7  41.8 
12  41.3 
21  1.0 
2166.6 
23    5.4 


15 


11  38.6 
11  47.3 

22  53.7 

16  11  56.3 
15  42.1 

20  66.9 

23  26.9 

17  0  46.1 
6    9.9 

11  69.2 

22  19.2 

18  10  27.7 

20  51.6 

19  13   0.6 
15  34.5 

21  0.7 

21  31.2 

22  21.0 

23  29.0 
80  10  59.4 


1143.1 

12  24.7 

19  26.0 

81    0  15.0 

0  41.2 

4  65.6 

8  39.9 

12  42.5 

19  23.6 

21 14.9 

21  61.6 

2212.9 

88    3  23.6 

3  30.9 

3  32.1 

3  48.0 
619.1 
7    8.3 

7  22.1 

8  13.3 

MOON. 


Hour 
Angle, 


h     m 
413. 
0  28.8 
460. 
6  4.2 
863. 


8+0.8460 

-1.1845 

1592 

+1.0400 

.6395 


0-0 


9-0 


9  5.21 
620.1 
211. 
2   1. 
532. 


-1.2686 

+0.5321 

.0683 

.3892 

.2959 


2-0 
1-0 


9-1 


813.1 
3  22. 
443. 
637. 
644. 


0+1 
6+0 
8+0 


6+0 


6   3. 

454. 

653.6 

525.2 

145. 


1-0 


6+0 


+  3 19.4 
+  546. 
+  7   3.2 
+11 19. 
-  6  2.6 


6+0 

-1.2746 
.1180 

+1.2192 
.4644 

+1.0612 


3+0 


6-0 


369. 
813.0 
152.1 
629.3 
4  0. 


116.1 
144.( 
232.1 
3  38.1 
914.: 


832.6 
752.4 
1  6.2 
332.4 
367.7 

+  8  2.6 
+1138.5 

-  828. 

-  2  2.5 

-  0 15.6 

019.6 

040. 

538.4 

546.4 

546. 


+  6   1.7 
+  7  29.2 
+  9 14. 
+  9  27.2 
+10 16.4 


+0.5891 
.0704 
.2914 
.7669 
.8072 


.4106 
.4916 
1.0702 
1.1129 
.2022 


8+1 


.2225 
+0.1787 
+0.1631 
+1.2164 

.0387 


3+0 

2-0 
6-0 
8+1 


6+1 
7-0 


.2083 
.7409 
.2830 
.3452 
.7499 


-0.4813 
-0.4696 
+0.1161 
+0.1030 
+0.1908 

-0.3904 
-0.2481 
.4066 
+0.9163 
-0.6642 

-0.7087 
.0689 
+0.9605 
+0.1380 
.4245 


1-0 


0-0 


6-0 


+0.8296 
+0.2800 
.1707 
+0.0062 
-1.1900 


0+1 


x" 


.5251-0 


0. 

0.5266 

0.5200 

0.5193 

0.5177 


0.5126 
0.5110 
0.5109 
0.5074 


.1672 
0.1637 
0.1709 
0.1727 
0.1767 


0.5184-0.1771 


0.1893 
0. 

0.1^32 
0.2016 


-o 


0.5033M).2116 


0.6017 
0.4993 
0.4991 
0.4988 

0.4966 
0.4966 
0.4959 
0.4968 
0.4973 


4983f-0.2399 
0.2399 
0.24O0 
0.2398 
0.2391 


0. 

0.4989 

0.4992 

0.6005 

0.6029 


50741-0.2367 
0.2316 
0.2251 
0.2108 
0.2080 


0. 

0.6142 

0.6212 

0.5342 

0.6364 


0.5414 
0.6418 
0.5426 
0.5437 
0.5549 

0.5556 
0.5563 
0.5634 
0.5682 
0.5686 


0.67291-0 

0.5766 

0.5805 

0.5868 

0.5886 

0.5890M) 

0.5894 

0.5938 

0.5939 

0.5939 


0.5942 
0.5954 
0.5969 
0.5970 
0.5977  -0 


0.2157 
0.2219 
0.2225 
0.2233 

H0.2306 
0.2306 
0.2353 
0.2388 
0.2394 


X   >5 


+90  *u 

+33;m 


'I 


1930  M8^ 

•2ii-y 


+7; 


-0 
0 
0. 
0. 
0. 

-0. 
0. 
0. 
0. 
0, 


2015 
2009 
1998 
1984 
1817 

1805 
1794 
1672 
1581 
1572 

1487 
0.1406 
0.1316 
0.1156 
0.1110 


+24-44 


1095 

1086 

0950 

.0947 

.0947 

0940 
0899 


+37j-2« 


-0. 
0. 

0.0849 1+641+36 
0.0843  +22-41 


0819 


-50 -le 


0C0ULTATI0N8,  1916. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCUI/TATIONS. 

DECEMBER. 


The  Stak's 


Name. 


ft 

9 
o 

47  B. 

V 

61  B. 

94  B, 

95  B. 
53  B. 
18 

72  B. 
137  B. 
r» 
c^ 
X 

96  B. 
B 

P 
170  B. 

51 
186  B. 

K 

207  B. 

6  G. 

22  B. 

K 

9 
16 
19 
36 

d 
136  B. 
58 
75 


Capriconii 
Capriconii 
Capricomi 
Capricomi 
Capricorni 

Capricomi 

Capricomi 

Capricomi 

Aquarii 

Aquarii 

Aquarii 

Capricomi 

Capricomi 

Capricomi 

Capricomi 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
A<iuarii 
Piflcium 
Piscium 

PiBcium 
PLBcium 
PiBcium 
PiBcium 
Piflcium 

Piflcium 
PiBcium 
Piscium 
Piflcium 


u»%. 


Red 'ns  from 
1916.0. 


Aa 


5.2 

5.0 
5.6 
6.2 
5.3 

5.9 
5.7 
5.9 
6.5 
5.5 

6.5 
6.2 
5.3 
6.3 
5.5 

6.5 
4.3 
5.3 
6.0 

5.8 

6.1 
5.2 
6.3 
6.2 
6.4 

4.9 
6.4 
5.7 
5.4 
6.2 

5.4 
6.5 
5.7 
6.3 


1+3.281+10 
3.32 
3.29 
3.31 
3.33 


30  + 


s 
+3. 
3.291 
3.31 
3.281 
3.32 


+3.31+14 
3.33 
3.33 
3.34 
3.37 


+3.381+16 
3.43 
3.44 
3.44 
3.41 


k3.48|+19 
3.46 
3.47 
3.54 
3.65 


+3.661+24 
3.66 
3.69 
3.75 
3.92 


A5 


// 


9.0 
9.2 
9.1 
9.9 
10.0 


Apparent 

Dedlna- 

tion. 


At  CoKJUNcnoH  m  R.  A. 


Greenwich 
Mean  Time. 


Hour 
Anele, 


T 


.5 
11.7 
12.1 
13.6 
14.2 


.8 
15.8 
16.6 
16.6 
16.1 


.8 
18.8 
19.0 
19.4 
20.1 


.9 
20.9 
21.4 
22.4 
24.4 


24.7 
25.4 
26.0 
28.1 


+3.95+28. 
4.09  28.4 
4.15  29.3 

+4.29  +29.4 


-18  29.1 
18  5.4 
18  51.6 
16  48.7 
18  25.9 

-16  25.2 
16  21.1 
14  48.3 
13  32.8 
13  14.1 

-11  55.7 

10  57.1 
9  27.8 
9  39.6 

11  45.0 

-10  42.2 
8  11.8 
814.3 
7  36.8 
5  15.4 

-  6  58.7 
4  39.3 
3  59.1 
2  50.3 

-0   9.8 


6|+  0  48.1 
0  40.1 
138.6 
3  1.7 
7  46.9 


d 
26 


27 


28 


h  m 
9  54.6 
10  32.1 
10  56.5 
13  14.2 
15    3.1 

15  16.6 
22  18.7 
22  45.4 

6    1.2 
9  30.5 

11 15.2 

16  7.2 

18  32.9 

19  6.0 
19  11.9 

22  19.0 
8  43.0 

10  14.7 

11  46.0 

12  2.6 


h    m 
+  7  52.2 
+  828.3 
+  851.8 
+11  4 
1-1111.1 


-11   2.7 


-  842.2-1.3229 

-  810.2-0.9944 


15  18.7 

18  17.9 

19  42.2 
29    3  49.7 

15  45. 


1  + 


7  43.9 

8  54.3 
11  31.4 

+12  30.9 


80 


81 


17  22.3 
17  31.3 
2153.3 
2  40.4 
17  10.6 

19  7.0 
5  2.3 
7  49.4 

17  11.4 


2-0 


-1058.1 

-  4 12.0 

-  346 
+  313. 
+  634.9 

+  8 15.8l-0.6159 


+0.3575 
+0.0904 
40.9293 
.6280 
+1.3393 

-0.5977 

-K).8261 

.6054 

.2252 

+0.2714 


4-0 
3-0 


-0.4303 


\-  8  4.5 

5  4.0 
458.4 
627.1 
755.2 
811.3 


+1.1086 

+0.8310 
+0.9302 
+1.3599 
+1.1221 
-1.1702 


+1120.7 

-  946. 

-  824. 

-  033.3 
58.9 


1-0 
6-0 


2+10 


-1127.1 
-11 18.4 
-7  4.9 
-227.0 
+11 35.5 


-1031. 
-055. 
+  146.3 
+1050.3 


+1.3922 
.1750 
.4884 
+0.4527 
+0.8256 

+0.2602 
+0.4360 
+0.5640 
+0.3705 
-0.8863 


8-0 


5+0 


.3598 
.8098 
-1.2600 
-0.1579 


x" 


0.5847 
0.5842 
0.5838 
0.5820 
0.5805 

0.5803 
0.5746 
0.5742 
0.5684 
0.5657 

0.5643 
0.5606 
0.5589 
0.5585 
0.5584 

0.5562 
0.5494 
0.5485 
0.5476 
0.5475 

0.5456 
0.5440 
0.5434 
0.5396 
0.5353 


0.5349 
0.5348 
0.5337 
0.5328 
0.5312 

0.5312 
0.5314 
0.5316 
0.5328 


+0.1961 
0.1973 
0.1981 
0.2024 
0.2056 

+0.2060 
0.2177 
0.2184 
0.2287 
0.2331 

+0.2351 
0.2403 
0.2427 
0.2432 
0.2433 


Limit- 
ing Pai^ 
allels. 


N.   S. 


hi-  2-82 
+74+  4 
4-82 
1+25-54 


+0.2460  +79 
0.2530  +82 
0.2538  +78 
0.2545  +82 
0.2547  k27 


+0.2560 
0.2570 
0.2573 
0.2586 
0.2577 


+0.2578 
0.2573 
0.2560 
0.2541 
0.24571- 


+0.2443 
0.2359 
0.2332 

+0.2231 


1-22 
[+37-36 


+52 


[+71 
0 
k69+55 


+52 
+  5 


-27 
-83 


+16-67 
-46-84 


-16 

+78 


+72 


+16 
+68 
+90 


+56 
+67 
+77 
+63 


+11 

-85 


-90 
+22 

3 
9 

+48 
+22 
1-90 


+ 
+ 


+55 


+32-51 


-71 
-18 
+  2 

-28 
-19 
-12 
-22 
6-82 


+23-61 
+90+  4 
-36-78 
+33-46 


OOCULTATIONS  VISIBLE  AT  WASHINGTON. 


IMMERSION. 

EMERSION. 

1*HX  Stab's 

Dura- 

Date. 

Washington. 

Angle 
from— 

Washington. 

Azigle 
from— 

tionof 
Oocol- 
tatioD. 

%#..^ 

Sidereal 

Mean 

North 

Vei^ 

Sidereal 

Mean 

North 

Ver- 

Name. 

Mag. 

Time. 

Time. 

Point. 

tax. 

Time. 

Time. 

Point. 

tex. 

. 

h   m 

h    m 

• 

• 

h   m 

h   m 

• 

• 

h  m 

Jan.  14 

q  Taur 
16  TauT] 

4.3 

9  40 

14    6 

95 

41 

10  38 

15    4 

260 

210 

0  58 

14 

5.4 

9  41 

14    8 

145 

91 

10  13 

14  39 

210 

158 

0  32 

14 

21  Taur 

5.8 

10    0 

14  26 

76 

24 

10  55 

15  22 

279 

231 

0  55 

14 

20  Tauri 

4.1 

10    1 

14  28 

121 

69 

10  48 

15  14 

234 

185 

0  47 

14 

22  Tauri 

6.5 

10    3 

14  30 

83 

30 

10  59 

15  26 

273 

225 

0  56 

15 

X  Taun 

5.3 

0  26 

4  50 

132 

192 

1    3 

5  27 

191 

251 

0  37 

18 

48  Geminomm 

5.8 

7  26 

11  37 

126 

111 

8  52 

13    3 

276 

224 

1  26 

Xon.--The  angtea  of  po6iti(A  are  ooimted  from  the  north  point  and  Tertax  of  the  Moon's  limb  toward  the  east. 
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OCCULTATIONS,  1916. 


OOCXJLTATIONS  VISIBLE  AT  WASHINGTON. 


The  Star's 

IMMERSION. 

EMERSION. 

1 

Dma* 

Datfi. 

Washington. 

Angle 
from— 

Washington. 

from— 

tkmof 
OeoQl- 

tMXkKL 

^•y -  ^ 

%#:^.. 

Sidereal 

Mean 

North 

Ver- 

Sidereal 

Mean 

North 

Ver- 

Name. 

Mag. 

Time. 

Time. 

Point. 

tax. 

Time. 

Time. 

Point. 

tex. 

h   m 

h   m 

• 

• 

h   m 

h  m 

• 

• 

h  m 

Jan.  18 

58  Geminorum     t 
p*  LeoniB             j 

6.0 

14  12 

18  22 

164 

115 

14  41 

18  51 

232 

186 

02» 

23 

5.7 

4  45 

8  36 

114 

166 

5  44 

9  36 

299 

350 

059 

26 

87  Viiginifl 
134  B.  Scorpii 
X  Sagitt.  (var.)    t 

5.8 

16  12 

19  50 

165 

134 

17     1 

20  39 

245 

206 

049 

29 

6.4 

14  27 

17  53 

71 

98 

15  32 

18  59 

313 

328 

1    6 

30 

4.4 

13  11 

16  34 

118 

164 

14  10 

17  33 

256 

2d5 

059 

31 

6  Sagittarii          t 

2.1 

14    3 

17  21 

143 

191 

14  38 

17  57 

213 

257 

036 

Feb.  14 

e  Geminorum 

3.2 

1  47 

4  13 

154 

213 

2  17 

4  42 

205 

264 

O30 

14 

09  Greminorum 

5.2 

12  58 

15  22 

116 

62 

13  53 

16  17 

280 

231 

0» 

15 

B.  D.+23'*  1744 

6.4 

0  25 

2  47 

119 

168 

1  18 

3  39 

251 

304 

052 

15 

192  B.  Geminorum 

6.3 

6  34 

8  54 

141 

179 

7  53 

10  14 

260 

251 

1  IS 

17 

ir  Cancri 

5.6 

2  38 

4  52 

114 

165 

3  37 

5  51 

280 

333 

059 

21 

q  Virginis 
69  G.  Sa^ttarii    t 
47  B.  Anetia 

5.3 

10  37 

12  34 

175 

202 

11  29 

13  26 

261 

277 

OSS 

27 

6.3 

13  30 

15    2 

60 

109 

14  24 

15  56 

303 

346 

054 

Mar.    7 

6.5 

7    7 

8    5 

103 

48 

8    2 

9    0 

328 

275 

05& 

11 

112  B.  Aurigse 

5.7 

6  41 

7  24 

28 

342 

7  14 

7  57 

346 

292 

0S3 

16 

18  Leonis 

5.8 

4  31 

4  54 

83 

136 

5  30 

5  53 

324 

17 

059 

16 

19  Leonis 

6.4 

5  10 

5  33 

112 

165 

6  22 

6  45 

299 

349 

1  12 

16 

R  Leonis  (var.) 

&-10 

5  25 

5  48 

138 

190 

6  32 

6  55 

273 

323 

1    7 

18 

359  B.  Leonis 

6.3 

6  54 

7    9 

60 

109 

7  26 

7  40 

5 

52 

0  31 

23 

ie  Scorpii 

3.0 

12  14 

12    9 

162 

202 

12  56 

12  50 

240 

274 

042 

23 

65  B.  Scorpii 
95  G.  Ophiuchi 

5.5 

17    0 

16  54 

64 

51 

18    7 

18    1 

312 

287 

1    7 

24 

6,1 

17  23 

17  13 

101 

98 

18  44 

18  33 

258 

238 

1  30 

25 

66  B.  Sagittarii 

4.7 

18  19 

18    5 

73 

71 

19  40 

19  26 

266 

247 

1  21 

26 

Tp  Sagittarii 

4.9 

15  53 

15  36 

154 

191 

16  16 

15  59 

191 

224 

0  23 

Apr.    6 

X  Tauri 

5.3 

7  31 

6  31 

91 

30 

8  45 

7  46 

270 

211 

1  H 

9 

09  Geminorum 

5.2 

7  26 

6  14 

128 

106 

8  52 

7  40 

271 

218 

1  2& 

13 

43  Leonis 

6.3 

13  14 

11  46 

154 

110 

14  17 

12  48 

276 

225 

1    t 

16 

370  B.  Vii^nis 
75  Virginis 
153  B.  Librae          t 

6.0 

17  46 

16    6 

35 

346 

17  59 

16  19 

10 

320 

0  13 

17 

5.6 

8  30 

6  47 

111 

160 

9  30 

7  46 

309 

353 

0  5« 

19 

6.3 

10  36 

8  45 

107 

156 

11  36 

9  44 

297 

339 

1    0 

19 

6  Scorpii             J 
19  Capncomi 

4.7 

20    4 

18  11 

135 

90 

20  50 

18  57 

232 

182 

046 

24 

5.7 

15  56 

13  44 

113 

162 

16  46 

14  34 

211 

255 

059 

May    8 

6  Cancri 

5.5 

13  50 

10  43 

66 

11 

14  28 

11  21 

345 

292 

OX 

19 

86  B.  Sagittarii 

6.5 

14  39 

10  49 

158 

199 

15    4 

11  14 

202 

239 

02& 

20 

53  Sagittarii 

6.3 

17  48 

13  53 

121 

144 

18  40 

14  45 

204 

216 

052 

20 

274  B.  Sagittflrii 

6.1 

18    1 

14    6 

129 

149 

18  44 

14  49 

195 

206 

045 

June   8 

p*  Leonis 

5.3 

12  22 

7  14 

148 

126 

13  38 

8  30 

288 

251 

1  16 

11 

87  Virginis 

5.8 

17  38 

12  18 

187 

144 

17  54 

12  34 

213 

168 

Olt 

13 

b  Scorpii 

4.7 

19  17 

13  48 

129 

90 

20  11 

14  42 

238 

192 

034 

16 

172  B.  Sagittarii 

5.8 

14  11 

8  31 

53 

101 

15    3 

9  23 

299 

341 

052 

16 

189  B.  Sagittarii     t 

6.1 

16  54 

11  13 

44 

70 

17  56 

12  15 

294 

309 

1    2 

16 

208  B.  Sagittarii 

6.1 

20  50 

15    8 

47 

26 

21  55 

16  14 

269 

237 

1    6 

18 

29  Capricomi 

5.5 

19  45 

13  56 

50 

69 

21     1 

15  12 

249 

251 

1  16 

21 

22  Piflcium 

5.8 

20  51 

14  50 

132 

174 

21    6 

15    5 

155 

196 

0  U 

22 

136  B.  Piscium 

6.5 

21  52 

15  47 

18 

62 

22  52 

16  47 

270 

305 

1    0 

July  16 

96  B.  Aquaiii 

6.5 

2    8 

18  29 

339 

292 

2  20 

18  40 

318 

270 

0  11 

23 

17  Tauri 

3.8 

21  40 

13  34 

25 

79 

22  21 

14  14 

297 

353 

O40 

23 

23  Tauri 

4.3 

22    3 

13  56 

90 

145 

23    1 

14  54 

230 

289     OSS 

23 

77  Tauri 

3.0 

22  38 

14  30 

76 

133 

23  43 

15  36 

243 

302     1    5 

23 

28  Tauri 

5.2 

23  30 

15  23 

101 

160 

0  31 

16  23 

216 

275     1    1 

23 

27  Tauri 

3.7 

23  36 

15  29 

126 

184 

0  16 

16    8 

192 

250     039 

Aug.    7 

b  Scorpii 

4.7 

16  11 

7    7 

115 

109 

17  32 

8  27 

268 

246l  1  » 

10 

127  G.  Sagittarii     f 

6.4 

14    4 

4  48 

61 

109 

15    0 

5  44 

292 

334|056 

NoTB.— The  angles  of  position  are  counted  from  the  north  point  and  vertex  of  the  Moon's  limb  toward  the 
t  Immersion  below  the  horixon  of  Washington.  %  Emersion  below  the  horizon  of  Washin|:too. 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON. 


IMMERSION. 

EMERSION. 

Ths  Stae's 

1 

Dora- 

Date. 

Wftshlngton. 

Ancle 
from— 

Waahlnftoo. 

Ancle 
from— 

tloQor 
Oocul- 

katioD. 

Nine. 

%#<>^ 

Stderaal 

Mean 

North 

Vei^ 

Sidereal 

Mean 

North 

Ver- 

Mag. 

lime. 

Tliae. 

Point 

t«z. 

Time. 

Time. 

Point. 

tex. 

k   m 

h    m 

e 

• 

h   m 

h   m 

• 

• 

h   m 

Aug.  10 

172  B.  Sftgittarii 

5.8 

15    2 

5  46 

44 

86 

15  54 

6  38 

305 

340 

0  52 

10 

189  B.  Sagittarii 

6.1 

17  55 

8  38 

48 

63 

19    6 

9  49 

282 

281 

1  10 

10 

206  B.  Sagittarii 

6.1 

21  48 

12  30 

69 

38 

22  53 

13  35 

246 

205 

1    5 

12 

29  Capricomi 

5.5 

20  12 

10  47 

61 

75 

21  27 

12    2 

235 

231 

1  15 

IS 

p  Aqtiarii 

5.3 

1  27 

15  57 

106 

66 

2    8 

16  88 

188 

143 

0  40 

13 

170  B.  Aquarii       1 

6.0 

8  14 

17  44 

84 

34 

4    5 

18  34 

218 

167 

0  50 

16 

22  PiBdiim 

5.8 

17  13 

7  37 

93 

144 

18    0 

8  24 

213 

265 

0  47 

17 

101  Pifldum           t 

6.2 

18  31 

8  46 

75 

124 

19  22 

9  38 

235 

287 

0  51 

24 

Saturn 

0.4 

1  16 

15    3 

104 

155 

2  18 

16    5 

272 

327 

1    1 

Sept.  4 

116  B.  Scorpii 

6.2 

15  55 

5    1 

54 

60 

16  55 

6    0 

323 

317 

1    0 

9 

96  B.  Aquarii 
«  ArietiB  {mean) 

6.5 

2  25 

15    9 

356 

309 

2  51 

15  35 

302 

253 

0  26 

15 

4.6 

19  55 

8  16 

40 

90 

20  40 

9    2 

298 

331 

046 

18 

139  Tauri 

4.7 

4  37 

16  45 

19 

66 

5    5 

17  13 

344 

20 

0  28 

21 

c^Goncri             t 

5.9 

0  57 

12  54 

146 

193 

1  36 

13  33 

236 

286 

0  39 

Oct.    6 

0  Capricomi 

5.6 

23  10 

10  12 

5 

332 

23  48 

10  50 

296 

257 

0  39 

6 

29  Capricomi 

5.5 

16  15 

3  15 

94 

143 

17  15 

4  14 

225 

269 

0  59 

7 

p  Aquarii 
170  B.  Aquarii 
p,  ArietiB 

5.3 

23    2 

9  56 

82 

70 

0    6 

11    1 

204 

178 

1    4 

7 

6.0 

1  19 

12  13 

79 

40 

2  19 

13  13 

214 

169 

1    0 

12 

5.7 

23  48 

10  23 

127 

181 

0  20 

10  54 

177 

227 

0  32 

13 

66  AzietiB             t 

6.1 

19  59 

6  30 

28 

75 

20  35 

7    6 

297 

347 

0  36 

13 

17  Tauri 

3.8 

4  58 

15  28 

27 

343 

5  50 

16  20 

312 

258 

0  52 

13 

23  Tauri 

4.3 

5  32 

16    2 

84 

32 

6  54 

17  23 

262 

203 

1  22 

13 

tj  Tauri 

3.0 

6  22 

16  52 

56 

358 

7  30 

17  59 

294 

235 

1    7 

13 

27  Tauri 

3.7 

7  15 

17  45 

76 

17 

8  25 

18  54 

278 

220 

1    9 

13 

28  Tauri 

5.2 

7  21 

17  50 

56 

357 

8 '22 

18  51 

297 

239 

1    1 

19 

o'Cancri 

5.7 

4  11 

14  17 

85 

140 

5  19 

15  25 

314 

7 

1    8 

19 

o'Cancri 

5.1 

4  19 

14  26 

152 

206 

5  13 

15  19 

246 

299 

0  54 

Nov.  4 

6  G.  PiBcium 

6.2 

2  44 

11  48 

4 

318 

3  23 

12  26 

292 

244 

038 

6 

136  B.  Piscium 

6.5 

3  58 

12  54 

115 

66 

4  41 

13  37 

193 

142 

0  43 

8 

20  H».  Arietifl       t 

6.4 

18  47 

3  37 

112 

160 

19  24 

4  13 

204 

254 

036 

8 

26  ArietiB 

6.2 

7  34 

16  22 

7 

312 

7  54 

16  41 

330 

276 

0  20 

9 

66  ArietiB 

6.1 

8  55 

17  38 

111 

55 

9  48 

18  31 

241 

189 

0  53 

10 

36  Tauri 

5.6 

21  49 

6  30 

68 

121 

22  47 

7  27 

258 

315 

0  57 

11 

h  Tauri               t 

5.6 

21  19 

5  56 

92 

138 

22  10 

6  47 

248 

299 

0  51 

13 

87  B.  Oeminorum 

5.8 

0  15 

8  44 

58 

109 

1    5 

9  33 

304 

359 

0  50 

14 

85  Geminorum 

5.2 

8  46 

17    9 

148 

118 

10    0 

18  24 

266 

216 

1  15 

16 

4  Leonis 

5.1 

10  57 

19  12 

158 

125 

12    7 

20  22 

274 

227 

1  10 

Dec.    2 

22  B.  Piflcium 

6.4 

19  49 

3    4 

13 

58 

20  39 

3  53 

282 

321 

050 

2 

16  Piscium 

5.7 

4  18 

11  32 

98 

47 

5    7 

12  20 

209 

158 

0  49 

5 

47  B.  ArietiB 

6.5 

4  52 

11  53 

72 

20 

6    7 

13    8 

252 

196 

1  15 

6 

9  Arietib  (mean) 

4.6 

8  58 

10  55 

136 

101 

4  37 

11  34 

190 

144 

0  39 

7 

27  Tauri 

3.7 

1  15 

8    9 

10 

66 

1  54 

8  48 

310 

2 

0  39 

7 

36  Tauri 

5.6 

9  54 

16  46 

124 

70 

10  41 

17  34 

236 

186 

0  47 

8 

h  Tauri 

5.6 

9  46 

16  35 

174 

117 

10    0 

16  49 

199 

142 

0  14 

11 

149  B.  Geminomm 

6.4 

2  33 

9  12 

166 

223 

2  58 

9  36 

207 

264 

0  24 

11 

79  Geminomm 

6.3 

13  54 

20  31 

80 

28 

14  41 

21  17 

320 

271 

0  47 

14 

83  B.  LeoniB 

5.9 

8  17 

14  42 

102 

134 

9  38 

16    3 

330 

336 

1  21 

14 

89  B.  LeoniB 

6.2 

10  26 

16  51 

161 

149 

11  38 

18    3 

274 

239 

1  12 

14 

K  LeoniB 

4.9 

11  58 

18  22 

136 

98 

13  15 

19  39 

295 

247 

1  17 

16 

e  Leonifl 

5.1 

14  37 

20  54 

191 

150 

15    6 

21  22 

235 

190 

0  29 

18 

370  B.  Vii^iniB 

6.0 

7  33 

13  43 

82 

132 

8  23 

14  82 

338 

25 

0  49 

26 

ir  Capricomi 

5.2 

23  55 

5  35 

34 

354 

0  49 

6  28 

270 

224 

0  54 

27 

18  Aquarii 

5.5 

23  43 

5  19 

343 

312 

0    3 

5  39 

310 

276 

0  20 

None— The  angles  of  position  are  ooonted  from  the  north  point  and  vertex  of  the  Moon's  limb  toward  the  east, 
t  Immersioa  below  the  horiion  of  Washington.  X  Emersion  below  the  horlxon  of  WaatdngtOQ. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  TEE  SUN 

FOR  GREENWICH  MEAN  NOON. 


Date. 

P 

Bo 

Lo 

Date. 

P 

Bo 

Lo 

o 

o 

o 

o 

o 

o 

Jan.    1 

+  2.37 

-3.08 

313.50 

July    4 

-  1.22 

+3.35 

31.75 

6 

-  0.07 

3.65 

247.65 

9 

+  1.06 

3.87 

325.58 

11 

2.49 

4.19 

181.81 

14 

3.31 

4.36 

259.41 

16 

4.87 

4.70 

115.97 

19 

5.52 

4.83 

iasj& 

21 

7.19 

5.17 

50.13 

24 

7.68 

5.26 

127.10 

26 

-  9.43 

-5.60 

v44.«H/ 

29 

+  9.77 

+5.66 

60.96 

31 

11.67 

5.98 

278.47 

Aug.    3 

11.77 

6.02 

354.84 

Feb.  6 

13.60 

6.32 

212.64 

8 

13.68 

6.34 

288.72 

10 

15.51 

6.61 

146.80 

13 

15.49 

6.61 

222.62 

15 

17.28 

6.85 

80.96 

18 

17.18 

6.84 

156.53 

20 

-18.92 

-7.03 

15.12 

23 

+18.75 

+7.02 

90.46 

25 

20.41 

7.16 

309.27 

28 

20.20 

7.14 

24.40 

Mar.  1 

21.74 

7.23 

243.41 

Sept.  2 

21.51 

7.22 

318.35 

6 

22.92 

7.25 

177.54 

7 

22.68 

7.25 

252.32 

11 

23.93 

7.21 

111.65 

12 

23.70 

7.22 

186.30 

16 

-24.78 

-7.12 

45.75 

17 

+24.57 

+7.15 

120.28 

21 

25.45 

6.97 

339.83 

22 

25.28 

7.02 

54.29 

26 

25.95 

6.77 

273.89 

27 

25.82 

6.84 

348.30 

31 

26.28 

6.52 

207.94 

Oct.    2 

26.20 

6.60 

282.32 

Apr.  5 

26.42 

6.22 

141.97 

7 

26.40 

6.32 

216.36 

10 

-26.39 

-5.88 

75.98 

12 

+26.42 

+5.99 

150.39 

15 

26.16 

5.50 

9.96 

17 

26.25 

5.61 

84.44 

20 

25.76 

5.08 

303.93 

22 

25.89 

5.20 

18.50 

25 

25.17 

4.62 

237.87 

27 

25.33 

4.74 

312.66 

30 

24.40 

4.13 

171.80 

Nov.   1 

24.58 

4.24 

246.63 

May  5 

-23.44 

-3.61 

106.71 

6 

+23.63 

+3.71 

180.TO 

10 

22.31 

3.07 

39.60 

11 

22.49 

3.15 

114.78 

15 

21.01 

2.51 

.333.47 

16 

21.15 

2.57 

48.86 

20 

19.54 

1.93 

267.33 

21 

19.62 

1.96 

342.96 

25 

17.92 

1.34 

201.18 

26 

17.92 

1.34 

277.06 

30 

-16.16 

-0.74 

135.02 

Dec.    1 

+16.06 

+0.71 

211.17 

June  4 

14.27 

-0.14 

68.84 

6 

14.04 

+0.07 

145  J28 

9 

12.27 

+0.47 

2.67 

11 

11.90 

-0.67 

79.39 

14 

10.17 

1.06 

296.48 

16 

9.65 

1.21 

13.52 

19 

8.00 

1.66 

230.30 

21 

7.31 

1.84 

307.66 

24 

-  5.77 

+2.24 

164.11 

26 

+  4.91 

-2.46 

241.79 

29 

-  3.50 

+2.80 

97.93 

31 

+  2.48 

-3.06 

175.94 

In  the  above  table,  P  is  the  position-angle  of  the  axis  of  rotation  measured  eautwaid 
the  north  point  of  the  disk,  while  L^  and  B^  are  the  heliographic  longitudes  and  latitudes, 
tively,  of  the  center  of  the  disk.  The  longitudes  are  reckoned  from  the  Solar  Meridian  wfaidi 
passed  through  the  ascending  node  of  the  Sun's  equator  on  the  ecliptic,  on  Jan.  1,  1864,  Green- 
wich Mean  Noon. 


MOON,  1916. 

MEAN  EQUATOR,  ORBIT,  AND  MEAN  LONGITUDE. 

FOR  GREENWICH  MEAN  NOON. 
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Dftte. 

1 

Mean  Equator 

• 

Orbit. 

Mean 

Longitude. 

c 

Mean 
Solar 
Days. 

Motion 

1    *^       \.t  ^.^^m. 

A 

a' 

a 

in  Mean 
Longitude. 

•       t 

o            t 

•       / 

e           $ 

•      f 

Jan. 

1 

22  30.0 

126  52.8 

3    5.2 

265  22.3 

309  43.0 

233  18.6 

0.1 

1  19.M 

11 

22  30.7 

126  19.8 

3    6.5 

266  29.2 

309  11.3 

5    4.4 

0.2 

3  38.13 

21 

22  81.4 

125  46.8 

3    7.8 

267  36.0 

308  39.5 

136  50.3 

0.3 

8  67.18 

31 

22  32.1 

125  13.9 

3    9.1 

268  42.8 

308    7.7 

268  36.1 

0.4 

6  16.33 

Feb. 

10 

22  32.8 

124  41.0 

3  10.4 

269  49.7 

307  36.0 

40  22.0 

0.5 

0  85.39 

20 

22  33.5 

124    8.0 

3  11.6 

270  56.5 

307    4.2 

172    7.8 

0.6 
0.7 

7  64.86 
9  18.41 

Mar. 

1 

22  34.2 

123  35.1 

3  12.9 

272    3.4 

306  32.4 

303  53.6 

0.8 

10  33.47 

11 

22  34.9 

123    2.2 

3  14.1 

273  10.2 

306    0.6 

75  39.5 

0.9 

11  61.68 

21 

22  35.6 

122  29.4 

3  15.3 

274  17.0 

305  28.9 

207  25.3 

1.0 

13  10.68 

31 

22  36.3 

121  56.5 

3  16.5 

275  23.9 

304  57.1 

339  11.1 

2.0 

36  31.17 

Apr. 

10 

22  37.0 

121  23.7 

3  17.6 

276  30.8 

304  25.3 

110  57.0 

3.0 

39  81.76 

20 

22  37.8 

120  50.8 

3  18.8 

277  37.6 

303  53.5 

242  42.8 

4.0 

63  43.33 

30 

22  38.5 

120  18.0 

3  19.9 

278  44.4 

303  21.7 

14  28.7 

5.0 

65  63.93 

May 

10 

22  39.2 

119  45.3 

3  21.0 

279  51.3 

302  50.0 

146  14.5 

6.0 

79    3.60 

20 

22  40.0 

119  12.5 

3  22.1 

280  58.1 

302  18.2 

278    0.3 

7.0 
8.0 

93  14.09 
106  34.67 

30 

22  40.7 

118  39.8 

3  23.2 

282    4.9 

301  46.5 

49  46.2 

9.0 

118  36.35 

June 

9 
19 

22  41.5 
22  42.2 

118    7.0 
117  34.3 

3  24.2 
3  25.2 

283  11.8 

284  18.6 

301  14.7 
300  42.9 

181  32.0 
313  17.8 

10.0 
Hours. 

131  46.84 

•       / 

29 

22  43.0 

117    1.6 

3  26.2 

285  25.5 

300  11.1 

85    3.7 

1 

0  33.94 

July 

9 

22  43.7 

116  29.0 

3  27.2 

286  32.3 

299  39.4 

216  49.5 

2 
3 

1    6.88 
1  38.83 

19 

22  44.5 

115  56.3 

3  28.2 

287  39.2 

299    7.6 

348  35.4 

4 

3  11.76 

29 

22  45.2 

115  23.7 

3  29.2 

288  46.0 

298  35.8 

120  21.2 

5 

3  44.70 

Aug. 

8 

22  46.0 

114  51.1 

3  30.1 

289  52.8 

298    4.1 

252    7.0 

6 

3  17.66 

18 

22  46.8 

114  18.5 

3  31.0 

290  59.7 

297  32.3 

23  52.9 

7 

3  60.69 

28 

22  47.6 

113  45.9 

3  31.9 

292    6.5 

297    0.5 

155  38.7 

8 

4  23.63 

Sept. 

7 

22  48.4 

113  13.3 

3  32.8 

293  13.3 

296  28.7 

287  24.5 

9 
10 

4  66.47 
6  39.41 

17 

22  49.1 

112  40.7 

3  33.6 

294  20.2 

295  57.0 

59  10.4 

11 
12 
13 
14 

A            A    AiP 

27 

22  49.9 

112    8.2 

3  34.5 

295  27.1 

295  25.2 

190  56.2 

6    3.86 

Oct, 

7 

22  50.7 

111  35.7 

3  35.3 

296  33.9 

294  53.4 

322  42.1 

6  36.39 

17 

22  51.5 

111    3.2 

3  36.1 

297  40.7 

294  21.6 

94  27.9 

7    8.33 
7  41.17 

27 

22  52.3 

110  30.7 

3  36.9 

298  47.6 

293  49.9 

226  13.7 

15 

8  14.11 

Nov. 

6 

22  53.1 

109  58.2 

3  37.6 

299  54.4 

293  18.1 

357  59.6 

16 

8  47.06 

16 

22  53.9 

109  25.8 

3  38.4 

801    1.2 

292  46.3 

129  45.4 

17 

9  30.00 

26 

22  54.7 

108  53.4 

3  39.1 

302    8.1 

292  14.5 

261  31.3 

18 

9  63.94 

Dec. 

6 

22  55.6 

108  21.0 

3  39.8 

303  15.0 

291  42.8 

33  17.1 

19 
20 

10  26.88 
10  68.83 

16 

22  56.3 

107  48.6 

3  40.5 

304  21.8 

291  11.0 

165    2.9 

21 

11  81.76 

26 

22  57.1 

107  16.3 

3  41.1 

305  28.6 

290  39.2 

296  48.8 

22 

13     4.70 

36 

22  57.9 

106  43.9 

3  41.8 

306  35.5 

290    7.5 

68  34.6 

23 

13  37.64 

Daily  motion  of  r' +6'.684 

Daily  motion  of  Q -3M77 
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MOON,  1916. 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOB  OBBENWICH  MEAN  MIDNIOHT. 


Dsta. 

The  Earth's 
Selenograpbio— 

Fhjrioal  UbratioiL 

The  Sim's 
Sileoognphio— 

c 

Long. 

Lat 

Lat 

Coloog. 

Let. 

Jan.        1 

• 
-4.63 

« 
+6.46 

• 
0.00 

• 

-0.03 

• 
229.52 

• 
-0.73 

• 
14.78 

2 

2.86 

6.74 

0.00 

0.03 

241.71 

0.70 

9.45 

3 

-0.88 

4.62 

0.00 

0.03 

253.90 

0.67 

S.W 

4 

+1.16 

3.16 

0.00 

0.03 

266.09 

0.65 

356.71 

5 

3.08 

+1.48 

0.00 

0.03 

278.28 

0.62 

360.7< 

6 

+4.74 

-0.28 

+0.01 

-0.03 

290.47 

-0.60 

346.79 

7 

6.05 

1.97 

0.01 

0.03 

302.65 

0.57 

8^.03 

8 

6.92 

3.50 

0.01 

0.03 

314.84 

0.66 

339.3: 

9 

7.86 

4.78 

0.01 

0.03 

327.01 

0.53 

337.84 

10 

7.87 

5.77 

0.01 

OM 

339.18 

0.51 

387.35 

U 

+7.00 

-6.43 

+0.01 

-0.03 

351.35 

-0.49 

337.8S 

12 

6.31 

6.78 

0.01 

0.03 

3.50 

0.47 

339.36 

13 

6.37 

6.81 

+0.01 

0.03 

15.66 

0.45 

341.83 

14 

4.23 

6.54 

0.00 

0.03 

27.80 

0.43 

345^ 

16 

2.97 

5.99 

0.00 

0.03 

39.95 

0.41 

349.40 

16 

+1.64 

-5.18 

0.00 

-0.03 

52.09 

-0.38 

364.15 

17 

+0.28 

4.16 

0.00 

0.03 

64.22 

0.36 

369.11 

18 

-1.06 

2.96 

0.00 

0.03 

76.35 

0.33 

4.19 

19 

2.32 

1.62 

0.00 

0.03 

88.48 

0.30 

8.87 

20 

3.49 

-0.20 

0.00 

0.03 

100.61 

0.27 

i3.oe 

21 

-4.63 

+1.26 

0.00 

-0.(» 

112.74 

-0.24 

16.51 

22 

6.40 

2.66 

0.00 

0.08 

124.88 

0.20 

19.27 

23 

6.07 

3.96 

0.00 

0.03 

187.01 

0.17 

21.21 

24 

6.50 

5.09 

-0.01 

0.03 

149.15 

0.14 

22.39 

25 

6.67 

6.97 

0.01 

0.03 

161.30 

0.10 

22.60 

26 

-6.53 

+6.56 

-0.01 

-0.03 

173.45 

-0.07 

21.75 

27 

6.07 

6.80 

0.01 

0.02 

185.61 

0.04 

19.89 

28 

5.28 

6.65 

0.01 

0.02 

197.77 

-0.01 

16.90 

29 

4.18 

6.09 

0.01 

0.02 

209.94 

+0.03 

11.59 

30 

2.81 

6.13 

-0.01 

0.02 

222.12 

0.06 

6.82 

31 

-1.24 

+3.82 

0.00 

-0.02 

234.31 

+0.09 

359.53 

Feb.       1 

+0.42 

2.24 

0.00 

0.02 

246.50 

0.12 

353.39 

2 

2.08 

+0.61 

0.00 

0.02 

258.70 

0.16 

347.97 

3 

3.69 

-1.25 

0.00 

0.02 

270.89 

0.18 

348.61 

4 

4.87 

2.89 

0.00 

0.02 

283.08 

0.21 

340.40 

5 

+6.81 

-4.32 

0.00 

-0.02 

295.28 

+0.24 

396.35 

6 

6.87 

6.46 

0.00 

0.02 

307.47 

0.26 

337.39 

7 

6.53 

6.26 

0.00 

0.03 

319.66 

0.20 

»7.52 

8 

6.28 

6.72 

0.00 

0.08 

331.83 

0.81 

318.69 

9 

6.69 

6.84 

0.00 

0.08 

344.01 

0.88 

310.89 

10 

+4.79 

-6.65 

0.00 

-0.03 

356.18 

+0.36 

344.05 

11 

3.66 

6.17 

0.00 

0.03 

8.34 

0.88 

348.04 

12 

2.38 

6.42 

0.00 

0.03 

20.50 

0.40 

358.67 

13 

+1.02 

4.45 

0.00 

0.03 

S2.66 

0.42 

367.66 

14 

-0.34 

3.30 

0.00 

0.03 

44.80 

0.46 

2.71 

15 

-1.64 

-1.99 

-0.01 

-0.03 

56.95 

+0.47 

7.61 

16 

-2.81 

-0.58 

-0.01 

-0.02 

69.09 

+0.60 

11.86 
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EPHBMEBIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOB  OKBBNWICH  MEAN  MIDNIGHT. 


Date. 

Th«  Earth's 
8«l«nograpl>k>— 

PhjBiealLtbntioii. 

Th«  Son's 
8«l«iogn|»hio~ 

C 

Long. 

Lftt. 

Long. 

lAt. 

Celong. 

Lat 

Feb.     16 

• 
-2.81 

• 
-0.58 

« 
-0.01 

• 

-0.02 

• 
69.09 

« 
+0.50 

• 
11.86 

17 

3.81 

+0.87 

0.01 

0.02 

81.23 

0.53 

15.58 

18 

4.60 

2.30 

0.01 

0.02 

93.37 

0.55 

18.59 

19 

5.15 

8.64 

0.01 

0.02 

105.51 

0.58 

20.82 

20 

5.46 

4.82 

0.01 

0.02 

117.65 

0.61 

22.21 

21 

-5.52 

+5.77 

-0.01 

-0.02 

129.80 

+0.64 

22.67 

22 

5.35 

6.42 

0.01 

0.02 

141.95 

0.67 

22.07 

23 

4.95 

6.73 

0.01 

0.02 

154.09 

0.70 

20.30 

24 

4.36 

6.65 

0.01 

0.02 

166.24 

0.72 

17.25 

25 

3.59 

6.19 

0.01 

0.02 

178.41 

0.75 

12.93 

26 

-2.66 

+5.35 

-0.01 

-0.02 

190.58 

+0.78 

7.54 

27 

1.61 

4.17 

0.01 

0.02 

202.76 

0.80 

1.53 

28 

-0.47 

2.72 

0.01 

0.02 

214.95 

0.83 

355.47 

29 

+0.73 

+1.10 

0.01 

0.02 

227.15 

0.86 

349.91 

Mar.       1 

1.92 

-0.60 

0.01 

0.02 

289.34 

0.88 

345.23 

2 

+3.05 

-2.25 

-0.01 

-0.02 

251.55 

+0.91 

341.60 

3 

4.03 

3.74 

0.01 

0.02 

263.75 

0.93 

339.07 

4 

4.78 

4.99 

0.01 

0.02 

275.96 

0.96 

337.64 

6 

5.26 

5.91 

0.01 

0.02 

288.17 

0.98 

337.31 

6 

5.40 

0.49 

0.01 

0.02 

300.37 

1.00 

338.07 

7 

+5.18 

-6.72 

-0.01 

-0.02 

312.57 

+1.02 

339.91 

8 

4.63 

6.62 

0.01 

0.02 

324.77 

1.04 

342.78 

9 

3.77 

6.21 

0.01 

0.02 

336.96 

1.06 

346.56 

10 

2.66 

5.54 

0.01 

0.02 

349.15 

1.07 

351.05 

11 

1.38 

4.63 

0.01 

0.02 

1.33 

1.09 

355.98 

12 

+0.02 

-3.53 

-0.01 

-0.02 

13.50 

+1.10 

1.04 

13 

-1.34 

2.28 

0.01 

0.02 

25.68 

1.12 

5.95 

14 

2.62 

-0.92 

0.01 

0.02 

37.84 

1.14 

10.45 

15 

8.72 

+0.49 

0.01 

0.02 

50.00 

1.16 

14.39 

16 

4.58 

1.91 

0.02 

0.02 

62.16 

1.17 

17.67 

17 

-5.15 

+3.26 

-0.02 

-0.02 

74.32 

+1.19 

20.19 

18 

5.39 

4.48 

0.02 

0.02 

86.47 

1.21 

21.89 

19 

5.31 

5.48 

0.02 

0.02 

98.62 

1.22 

22.66 

20 

4.93 

•.19 

0.02 

0.02 

110.77 

1.24 

22.38 

21 

4.30 

6.56 

0.02 

0.02 

122.93 

1.26 

20.91 

22 

-3.49 

+6.55 

-0.02 

-0.02 

185.09 

+1.27 

18.13 

23 

2.56 

6.14 

0.02 

0.02 

147.25 

1.29 

14.04 

24 

1.59 

5.86 

0.01 

0.02 

159.42 

1.30 

8.83 

25 

-0.62 

4.25 

0.01 

0.02 

171.60 

1.81 

2.94 

26 

+0.32 

2.88 

0.01 

0.02 

183.78 

1.33 

356.92 

27 

+1.21 

+1.33 

-0.01 

-0.02 

195.97 

+1.34 

351.30 

28 

2.04 

-0.29 

0.01 

0.02 

208.17 

1.36 

346.47 

29 

2.81 

1.89 

0.01 

0.02 

280.38 

1.38 

342.61 

30 

3.49 

8.36 

0.01 

0.02 

282.59 

1.39 

339.78 

31 

4.05 

4.62 

0.01 

0.02 

244.81 

1.40 

338.00 

A|K.        1 

+4.46 

-5.60 

-0.01 

-0.02 

257.03 

+1.42 

337.27 

2 

+4.64 

-6.25 

-0.01 

-0.02 

269.25 

+1.43 

337.62 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  GREENWICH  UEAN  MIDNIGHT. 


Date. 

The  Earth's 
8«lflnofr»plilo— 

FhysUnl  Ubration. 

The  Sun's 
Selcoographlo— 

c 

Long. 

lAt. 

Lonf. 

L«t. 

Ooloiif. 

Lat. 

U»y     17 

• 
-2.64 

• 
+5.64 

• 
-0.01 

• 

-0.01 

• 

98.35 

• 
+1.40 

m 

12.49 

18 

-0.91 

4.58 

0.01 

0.01 

110.53 

1.38 

6.68 

19 

+0.80 

3.20 

0.01 

0.01 

122.71 

1.36 

0.35 

20 

2.36 

+1.62 

0.01 

0.01 

134.90 

1.34 

354.20 

21 

3.68 

-0.05 

-0.01 

0.01 

147.10 

1.32 

348.76 

22 

+4.72 

-1.69 

0.00 

-0.01 

159.30 

+1.31 

344.32 

23 

5.47 

3.19 

0.00 

0.01 

171.50 

1.29 

340.97 

24 

5.92 

4.48 

0.00 

0.01 

183.72 

1.28 

338.68 

25 

6.11 

5.50 

0.00 

0.01 

195.94 

1.27 

337.44 

26 

6.06 

6.20 

0.00 

0.01 

208.17 

1.26 

337.21 

27 

+5.78 

-6.58 

0.00 

-0.01 

220.41 

+1.25 

338.03 

28 

5.30 

6.63 

0.00 

0.02 

232.65 

1.24 

339.91 

29 

4.62 

6.36 

0.00 

0.02 

244.89 

1.23 

342.81 

30 

3.76 

5.80 

0.00 

0.02 

257.14 

1.22 

346.64 

31 

2.72 

4.98 

0.00 

0.02 

269.38 

1.21 

351.19 

June       1 

+1.52 

-3.95 

0.00 

-0.02 

281.63 

+1.20 

356.18 

2 

+0.20 

2.75 

0.00 

0.02 

293.88 

1.18 

1.25 

3 

-1.20 

1.44 

0.00 

0.01 

806.12 

1.17 

6.12 

4 

2.64 

-0.07 

-0.01 

0.01 

818.36 

1.16 

10.55 

5 

4.04 

+1.31 

0.01 

0.01 

330.60 

1.14 

14.40 

6 

-5.32 

+2.64 

-0.01 

-0.01 

342.83 

+1.12 

17.59 

7 

6.41 

3.88 

0.01 

0.01 

355.06 

1.10 

20.08 

8 

7.22 

4.96 

0.01 

0.01 

7.28 

1.08 

21.82 

9 

7.66 

5.84 

0.01 

0.01 

19.50 

1.06 

22.72 

10 

7.67 

6.44 

0.01 

0.01 

31.70 

1.04 

22.64 

11 

-7.20 

+6.70 

-0.01 

-0.01 

43.91 

+1.02 

21.39 

12 

6.26 

6.57 

0.01 

0.01 

56.10 

0.99 

18.80 

13 

4.88 

0.03 

0.01 

0.01 

68.30 

0.96 

14.74 

14 

3.17 

5.07 

-0.01 

0.01 

80.49 

0.94 

9.35 

15 

-1.26 

3.74 

0.00 

0.01 

92.68 

0.91 

3.07 

16 

+0.71 

+2.15 

0.00 

-0.01 

104.86 

+0.88 

356.62 

17 

2.56 

+0.41 

0.00 

0.01 

117.06 

0.85 

350.eB 

18 

4.19 

-1.34 

0.00 

0.01 

129.25 

0.82 

345.71 

19 

5.49 

2.96 

0.00 

0.01 

141.45 

0.79 

341.88 

20 

6.44 

4.36 

0.00 

0.01 

153.66 

0.76 

339.19 

21 

+7.00 

-5.47 

0.00 

-0.01 

165.87 

+0.74 

337.62 

22 

7.20 

6.25 

0.00 

0.01 

178.09 

0.72 

337.13 

23 

7.07 

6.68 

+0.01 

0.01 

190.32 

0.70 

337.70 

24 

6.64 

6.77 

+0.01 

0.01 

202.55 

0.68 

339.33 

25 

5.95 

6.54 

0.00 

0.01 

214.79 

0.66 

341.99 

26 

+5.05 

-6.01 

0.00 

-0.01 

227.03 

+0.64 

345.60 

27 

3.97 

5.22 

0.00 

0.01 

239.28 

0.62 

349.98 

28 

2.74 

4.21 

0.00 

0.01 

251.53 

0.61 

354.89 

29 

1.41 

3.02 

0.00 

0.01 

263.78 

0.59 

359.94 

30 

+0.01 

1.71 

0.00 

0.01 

276.03 

0.57 

4.89 

July       1 

-1.42 

-0.32 

0.00 

-0.01 

288.28 

+0.55 

9.46 

2 

-2.82 

+1.08 

0.00 

-0.01 

300.53 

+0.53 

13.47 
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EPHEMERIS  FOE  PHYSICAL  OBSERVATIONS  OF  THE  MOON 

FOR  GREENWICH  MEAN  MIDNIGHT. 


Dftte. 

The  Earth's 
SMcnognphlo— 

Phyiloa]  LibrstioD. 

The  Sun's 
S«lenographio— 

C 

Long. 

Lat. 

Long. 

Lat 

Colong. 

Lat. 

• 

-0.71 

Aug.      16 

• 
+6.90 

• 
-6.47 

• 
+0.02 

• 
0.00 

• 

130.27 

• 
337.13 

17 

7.32 

6.76 

0.02 

0.00 

142.47 

0.74 

338.12 

18 

7.31 

6.69 

0.02 

0.00 

154.67 

0.76 

340.26 

19 

6.89 

6.29 

0.02 

0.00 

166.87 

0.78 

343.45 

20 

6.10 

5.60 

0.02 

0.00 

179.08 

0.80 

347.52 

21 

+5.04 

-4.67 

+0.02 

0.00 

191.30 

-0.82 

352.23 

22 

3.77 

3.55 

0.02 

0.00 

203.53 

0.84 

357.27 

23 

2.39 

2.29 

0.02 

0.00 

215.75 

0.86 

2.32 

24 

+0.96 

-0.94 

0.02 

0.00 

227.98 

0.88 

7.13 

25 

-0.43 

+0.46 

0.01 

0.00 

240.22 

0.89 

11.47 

26 

-1.74 

+1.84 

+0.01 

0.00 

252.46 

-0.91 

15.22 

27 

2.91 

3.15 

0.01 

0.00 

264.70 

0.92 

18.30 

28 

3.90 

4.34 

0.01 

0.00 

276.94 

0.94 

20.65 

29 

4.68 

5.34 

0.01 

0.00 

289.18 

0.96 

22.21 

30 

5.24 

6.09 

0.01 

0.00 

301.41 

0.97 

22.90 

31 

-5.58 

+6.56 

+0.01 

0.00 

313.65 

-0.99 

22.61 

Sept.      1 

5.70 

6.69 

0.01 

0.00 

325.88 

1.00 

21.23 

2 

5.59 

6.48 

0.01 

0.00 

338.10 

1.02 

18.64 

3 

5.25 

5.90 

0.01 

0.00 

350.32 

1.04 

14.81 

4 

4.68 

4.98 

0.01 

0.00 

2.53 

1.06 

9.85 

5 

-3.89 

+3.75 

+0.01 

0.00 

14.73 

-1.08 

4.07 

6 

2.87 

2.28 

0.01 

0.00 

26.92 

1.11 

357.98 

7 

1.65 

+0.63 

0.02 

0.00 

39.11 

1.13 

352.12 

8 

--0.26 

-1.08 

0.02 

0.00 

51.29 

1.16 

346.95 

9 

+1.22 

2.72 

0.02 

0.00 

63.47 

1.18 

342.74 

10 

+2.71 

-4.17 

+0.02 

0.00 

75.64 

-1.21 

339.65 

11 

4.09 

5.34 

0.02 

0.00 

87.81 

1.23 

337.74 

12 

5.24 

6.15 

0.02 

0.00 

99.98 

1.26 

337.03 

18 

6.08 

6.58 

0.02 

0.00 

112.15 

1.28 

337.55 

14 

6.51 

6.61 

0.02 

0.00 

124.32 

1.30 

339.28 

16 

+6.52 

-6.29 

+0.02 

0.00 

136.50 

-1.32 

342.16 

16 

6.13 

5.66 

0.02 

0.00 

148.69 

1.33 

346.09 

17 

5.36 

4.78 

0.02 

0.00 

160.88 

1.34 

350.63 

18 

4.30 

3.70 

0.02 

0.00 

173.07 

1.35 

355.66 

19 

3.02 

2.47 

0.02 

0.00 

185.27 

1.36 

0.78 

20 

+1.63 

-1.16 

+0.02 

0.00 

197.48 

-1.37 

5.69 

21 

+0.21 

+0.21 

0.02 

0.00 

209.69 

1.38 

10.20 

22 

-1.14 

1.57 

0.01 

0.00 

221.90 

1.39 

14.14 

28 

2.35 

2.88 

0.01 

0.00 

234.12 

1.40 

17.45 

24 

3.36 

4.07 

0.01 

0.00 

246.34 

1.40 

20.04 

25 

-4.11 

+5.09 

+0.01 

0.00 

258.57 

-1.41 

21.86 

26 

4.60 

5.88 

0.01 

0.00 

270.79 

1.41 

22.83 

27 

4.81 

6.39 

0.01 

0.00 

283.02 

1.42 

22.82 

26 

4.78 

6.57 

0.01 

0.00 

295.24 

1.42 

21.71 

29 

4.52 

6.40 

0.01 

0.00 

307.46 

1.43 

19.39 

30 

-4.10     ^ 

+5.86 

+0.01 

0.00 

319.68 

-1.43 

15.80 

Oct.        1 

-3.53 

+4.98 

+0.01 

0.00 

331.89 

-1.44 

11.05 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  GREENWICH  MEAN  MIDNIGHT. 


Date. 

The  Earth's 
Selenographio— 

Physical  Libratlon. 

The  Sun's 
stenographic— 

c 

Long. 

Lat. 

Long. 

Lat. 

Colong. 

Lat. 

Oct.        1 

-3.53 

0 

+4.98 

+0.01 

• 
0.00 

• 
331.89 

• 
-1.44 

• 

11.06 

2 

2.85 

3.81 

0.01 

0.00 

344.09 

1.45 

5.^ 

3 

2.08 

2.39 

0.01 

0.00 

356.29 

1.46 

359.4C 

4 

1.22 

+0.82 

0.02 

0.00 

8.48 

1.47 

353.62 

5 

-0.26 

-0.81 

0.02 

0.00 

20.66 

1.48 

348.36 

6 

+0.76 

-2.39 

+0.02 

0.00 

32.83 

-1.49 

343r 

7 

1.84 

3.83 

0.02 

0.00 

45.00 

1.50 

340  S§ 

8 

2.92 

5.03 

0.02 

0.00 

57.16 

1.51 

338.S 

9 

3.92 

5.90 

0.02 

0.00 

69.32 

1.52 

337.12 

10 

4.76 

6.41 

0.02 

0.00 

81.47 

1.53 

337.16 

11 

+5.35 

-6.54 

+0.02 

0.00 

93.63 

-1.54 

338.42 

12 

5.62 

6.30 

0.02 

0.00 

105.78 

1.55 

340.86 

13 

5.53 

5.72 

0.02 

0.00 

117.94 

1.55 

344.43 

14 

5.08 

4.88 

0.02 

0.00 

130.10 

1.56 

348  S6 

15 

4.28 

3.82 

0.02 

0.00 

142.27 

1.56 

353.84 

16 

+3.21 

-2.61 

+0.02 

0.00 

164.44 

-1.56 

359.(e 

17 

1.93 

-1.30 

0.02 

0.00 

166.61 

1.56 

4.07 

18 

+0.54 

+0.05 

0.02 

0.00 

178.79 

1.55 

8J4 

19 

-0.87 

1.40 

0.01 

0.00 

190.97 

1.55 

12.Si 

20 

2.20 

2.70 

O.Ol 

0.00 

203.16 

1.54 

16.40 

21 

-3.35 

+3.89 

+0.01 

0.00 

215.36 

-1.54 

19^4 

22 

4.25 

4.93 

0.01 

0.00 

227.56 

1.53 

2L84 

23 

4.85 

5.76 

0.01 

0.00 

239.76 

1.53 

22.63 

24 

5.09 

6.31 

0.01 

0.00 

251.97 

1.52 

22iS 

25 

4.99 

6.54 

0.01 

0.00 

264.18 

1.51 

22.S 

26 

-4.58 

+6.42 

+0.01 

0.00 

276.39 

-1.51 

20.» 

27 

3.90 

5.92 

0.01 

0.00 

288.60 

1.50 

17.01 

28 

3.05 

5.06 

0.01 

0.00 

300.80 

1.49 

12.^ 

29 

2.10 

3.89 

0.01 

0.00 

313.01 

1.48 

6.S2 

30 

1.11 

2.46 

0.01 

0.00 

325.20 

1.47 

OM 

31 

-0.14 

+0.89 

+0.01 

0.00 

337.40 

-1.46 

354.91 

Nov.       1 

+0.80 

-0.74 

0.01 

0.00 

349.58 

1.46 

349.49 

2 

1.68 

2.32 

0.01 

0.00 

1.76 

1.45 

344.91 

3 

2.51 

3.75 

0.02 

0.00 

13.92 

1.45 

341.32 

4 

3.28 

4.95 

0.02 

0.00 

26.09 

1.44 

338.7« 

5 

+3.96 

-5.84 

+0.02 

0.00 

38.24 

-1.44 

337.31 

6 

4.52 

6.39 

0.02 

0.00 

50.39 

1.43 

336.97 

7 

4.93 

6.57 

0.02 

0.00 

62.53 

1.42 

337.81 

8 

5.14 

6.39 

0.02 

0.00 

74.67 

1.42 

339.84 

9 

5.08 

5.87 

0.02 

0.00 

86.81 

1.41 

343.01 

10 

+4.75 

-6.06 

+0.02 

+0.01 

98.95 

-1.40 

347.16 

11 

4.13 

4.02 

0.02 

0.01 

111.09 

1.39 

352.01 

12 

3.23 

2.81 

0.02 

0.01 

123.24 

1.38 

357.19 

13 

2.10 

1.49 

0.01 

0.01 

135.39 

1.36 

2.35 

14 

+0.79 

-0.12 

0.01 

0.01 

147.64 

1.35 

7.20 

16 

-0.61 

+1.25 

+0.01 

+0.01 

169.70 

-1.33 

11.54 

16 

-2.03 

+2.57 

+0.01 

+0.01 

171.86 

-1.32 

16.27 

MOON,  1916. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  GREENWICH  MEAN  MIDNIGHT. 


Date. 

The  Earth's 
Selfloogrsphlo— 

FhyslaB]  Libration. 

The  Sun's 
Selenographic— 

C 

Long. 

Lat. 

Long. 

Lat. 

Colong. 

Lat. 

Nov.     16 

• 
-2.03 

• 
+2.57 

• 
+0.01 

0 

+0.01 

• 
171.86 

• 
-1.32 

• 
15.27 

17 

3.36 

3.78 

0.01 

0.01 

184.02 

1.30 

18.33 

18 

4.51 

4.84 

+0.01 

0.01 

196.19 

1.28 

20.69 

19 

5.40 

5.71 

0.00 

0.01 

208.37 

1.27 

22.28 

20 

5.95 

6.32 

0.00 

0.01 

220.56 

1.25 

23.00 

21 

-6.10 

+6.63 

0.00 

+0.01 

232.74 

-1.23 

22.73 

22 

5.84 

6.59 

0.00 

0.01 

244.94 

1.21 

21.29 

23 

5.19 

6.18 

0.00 

0.01 

257.13 

1.19 

18.51 

24 

4.19 

5.38 

0.00 

0.01 

269.83 

1.17 

14.36 

25 

2.94 

4.23 

0.00 

0.01 

281.52 

1.16 

9.01 

26 

-1.55 

+2.79 

+0.01 

+0.01 

293.72 

-1.13 

.    2.91 

27 

-0.13 

+1.15 

0.01 

0.01 

306.91 

1.11 

366.67 

28 

+1.24 

-0.55 

0.01 

0.01 

318.10 

1.09 

350.88 

29 

2.47 

2.20 

0.01 

0.01 

330.28 

1.07 

345.95 

30 

3.53 

3.70 

0.01 

0.01 

342.45 

1.06 

342.05 

Dec.       1 

+4.40 

-4.95 

+0.01 

+0.01 

354.62 

-1.03 

339.23 

2 

5.05 

5.89 

0.01 

0.01 

6.78 

1.01 

337.51 

3 

5.50 

6.48 

0.01 

0.01 

18.94 

0.99 

336.90 

4 

5.73 

6.70 

0.01 

0.01 

31.08 

0.97 

337.43 

5 

5.74 

6.57 

0.01 

0.01 

43.22 

0.96 

339.12 

6 

+5.53 

-6.10 

+0.01 

+0.01 

55.36 

-0.92 

341.94 

7 

5.10 

5.33 

0.01 

0.01 

67.49 

0.90 

345.77 

8 

4.44 

4.32 

0.01 

0.01 

79.62 

0.88 

350.41 

9 

3.57 

3.11 

0.01 

0.01 

91.76 

0.86 

355.51 

10 

2.50 

1.78 

0.01 

0.01 

103.89 

0.83 

0.71 

11 

+1.27 

-0.38 

+0.01 

+0.01 

116.02 

-0.81 

5.70 

12 

-0.09 

+1.02 

0.00 

0.01 

128.16 

0.78 

10.24 

13 

1.50 

2.37 

0.00 

0.01 

140.30 

0.76 

14.17 

14 

2.91 

3.62 

0.00 

0.01 

162.44 

0.73 

17.44 

15 

4.25 

4.73 

0.00 

0.01 

164.59 

0.71 

20.02 

16 

-5,42 

+6.64 

0.00 

+0.01 

176.74 

-0.68 

21.85 

17 

6.34 

6.32 

0.00 

0.01 

188.90 

0.66 

22.89 

18 

6.94 

6.72 

0.00 

0.01 

201.07 

0.64 

23.02 

19 

7.16 

6^.79 

0.00 

0.01 

213.24 

0.61 

22.08 

20 

6.95 

6.50 

0.00 

0.01 

225.42 

0.59 

19.92 

21 

-6.29 

+5.84 

0.00 

+0.01 

237.60 

-0.56 

16.41 

22 

5.22 

4.80 

0.00 

0.01 

249.78 

0.53 

11.58 

23 

3.78 

3.42 

0.00 

0.01 

261.97 

0.50 

5.69 

24 

2.10 

1.79 

0.00 

0.01 

274.16 

0.48 

359.31 

25 

-0.30 

+0.02 

0.00 

0.01 

286.35 

0.45 

353.10 

26 

+1.50 

-1.75 

0.00 

+0.01 

298.54 

-0.42 

347.62 

27 

3.15 

3.38 

0,00 

0.01 

310.73 

0.39 

343.19 

28 

4,58 

4.77 

0.00 

0.01 

322.91 

0.36 

339.92 

29 

5.69 

5.82 

0.00 

0.01 

335.08 

0.33 

337.82 

30 

6.47 

6.50 

0.00 

0.01 

347.24 

0.30 

336.91 

31 

+6.90 

-6.80 

0.00 

+0.01 

359.40 

-0.27 

337.16 

32 

+6.98 

-6.72 

0.00 

+0.01 

11.56 

-0.24 

338.58 

ILLUMINATED  DISK  OF  VENUS,  1916. 
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FOR  GREENWICH  UBAN  NOON. 


Date. 

h 

• 

% 

6 

L 

Stellar 
Mag. 

Date. 

k 

• 

t 

9 

L 

Stellar 
Mag. 

o 

o 

o 

o 

Jan. 

1 

0.892 

38.4 

S48.5 

59.1 

-3.4 

July    4 

0.002 

174.5 

110.1 

3.8 

-2.8 

6 

0.882 

40.1 

346.5 

60.4 

3.4 

9 

0.015 

165.9 

155.3 

23.8 

3.2 

11 

0.872 

41.8 

344.6 

61.9 

3.4 

14 

0.043 

156.0 

164.2 

63.4 

3.6 

16 

0.862 

43.6 

343.0 

63.5 

3.4 

19 

0.083 

146.6 

167.8 

107.1 

3.8 

21 

0.851 

45.4 

341.5 

65.2 

3.4 

24 

0.128 

138.1 

170.2 

144.0 

4.0 

26 

0.839 

47.3 

340.2 

67.0 

-3.4 

29 

0.174 

130.6 

172.1 

168.9 

-4.1 

31 

0.827 

49.1 

339.2 

69.0 

3.4 

Aug.    3 

0.220 

124.0 

174.0 

182.1 

4.2 

Feb. 

6 

0.815 

50.9 

338.4 

71.1 

3.5 

8 

0.264 

118.1 

176.0 

186.9 

4.2 

10 

0.801 

53.0 

337.8 

78.4 

3.6 

13 

0.306 

112.8 

178.0 

185.8 

4.2 

16 

0.787 

55.0 

337.4 

75.9 

3.5 

18 

0.345 

108.1 

180.0 

180.8 

4.2 

20 

0.772 

57.0 

337.3 

78.6 

-3.5 

23 

0.380 

103.8 

182.2 

173.8 

-4.1 

25 

0.757 

59.1 

837.3 

81.4 

3.6 

28 

0.414 

99.9 

184.4 

165.9 

4.1 

Mar. 

1 

0.741 

61.2 

337.6 

84.6 

3.6 

Sept.  2 

0.446 

96.2 

186.6 

157.5 

4.1 

6 

0.724 

63.4 

338.0 

88.0 

3.6 

7 

0.475 

92.8 

188.8 

149.5 

4.0 

11 

0.706 

66.7 

338.7 

91.6 

3.6 

12 

0.503 

89.6 

191.0 

141.8 

4.0 

16 

0.687 

68.0 

339.6 

95.6 

-3.7 

17 

0.530 

86.6 

193.1 

134.2 

-3.9 

21 

0.668 

70.4 

340.7 

99.9 

3.7 

22 

0.555 

83.7 

195.1 

127.7 

3.9 

26 

0.648 

72.9 

341.9 

104.7 

3.7 

27 

0.579 

81.0 

197.0 

121.4 

3.9 

31 

0.626 

75.4 

843.4 

109.7 

3.8 

Oct.     2 

0.601 

78.4 

198.8 

115.7 

3.8 

Apr. 

5 

0.603 

78.1 

345.0 

115.1 

3.8 

7 

0.623 

75.8 

200.4 

110.2 

3.8 

10 

0.579 

80.8 

346.7 

121.3 

-3.9 

12 

0.644 

73.2 

201.8 

1(^.3 

-3.7 

15 

0.554 

83.7 

348.6 

127.7 

3.9 

17 

0.664 

70.8 

203.0 

100.7 

3.7 

20 

0.528 

86.7 

350.6 

134.7 

3.9 

22 

0.683 

68.5 

203.9 

96.4 

3.7 

25 

0.501 

89.9 

352.4 

142.3 

4.0 

27 

0.702 

66.2 

204.6 

92.6 

3.7 

30 

0.471 

93.3 

354.3 

150.2 

4.0 

Nov.    1 

0.720 

63.9 

205.1 

89.1 

3.6 

May 

5 

0.441 

96.9 

356.2 

158.6 

-4.1 

6 

0.737 

61.7 

205.3 

85.8 

-3.6 

10 

0.408 

100.7 

358.0 

167.1 

4.1 

11 

0.753 

59.6 

205.3 

82.6 

3.6 

15 

0.372 

104.9 

359.7 

174.4 

4.2 

16 

0,769 

57.5 

205.0 

79.8 

3.5 

20 

0.334 

109.4 

1.3 

181.0 

4.2 

21 

0.784 

55.4 

204.4 

77.1 

3.6 

25 

0.294 

114.4 

2.7 

185.1 

4.2 

26 

0.799 

53.3 

203.5 

74.6 

3.5 

30 

0.250 

120.0 

3.8 

184.3 

-4.2 

Dec.    1 

0.813 

51.3 

202.4 

72.3 

-3.5 

June 

4 

0.204 

126.3 

4.9 

176.5 

4.2 

6 

0.826 

49.3 

201.0 

70.1 

3.5 

9 

0.157 

133.3 

5.9 

159.3 

4.2 

11 

0.838 

47.4 

199.3 

68.1 

3.4 

14 

0.110 

141.2 

7.1 

130.3 

4.0 

16 

0.850 

45.5 

197.3 

66.2 

3.4 

19 

0.067 

150.1 

9.0 

90.1 

3.8 

21 

0.862 

43.6 

195.1 

64.4 

3.4 

24 

0.031 

159.8 

13.1 

46.3 

-3.5 

26 

0.873 

41.8 

192.7 

62.7 

-3.4 

29 

0.008 

169.8 

27.7 

12.8 

-3.0 

31 

0.884 

39.9 

190.1 

61.2 

-3.4 

NOTATION. 

* 
ib^tlie  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the  entire 

apparent  disk  regarded  as  circular. 
t~the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
6»the  angle  which  the  line  joining  the  cusps,  or  extremities  oi  the  illuminated  portion,  makes 

with  the  meridian. 
X«*the  brilUancy  of  the  disk.    The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from  a 

circulaT  disk  witii  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 

second  of  arc,  situated  at  distanoe  unity  from  ^6  Sun,  and  illmniaated  by  the  latter 

as  the  mean,  disk  of  the  plaoet  is  ill) 
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MARS,  1916. 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MARS. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

Light- 
Time. 

Stellar 

Haeni- 

tuae. 

P 

A  ^+180* 

% 

^O"""*® 

^.O 

3^ 

Jan.    1 

m 
6.86 

--0.2 

• 
9.64 

• 

240.18 

0 

+19.36 

■ 
-27.91 

e 

+13.36 

• 
34.66 

3 

6.75 

0.3 

9.62 

240.16 

19.28 

27.02 

13.67 

35.56 

5 

6.64 

0.3 

9.48 

240.08 

19.18 

26.07 

13.97 

36.45 

7 

6.54 

0.4 

9.41 

239.94 

19.08 

25.06 

14.27 

37.34 

9 

6.44 

0.4 

9.30 

239.75 

18.96 

23.99 

14.67 

38.24 

11 

6.34 

-0.6 

9.16 

239.60 

+18.84 

-22.87 

+14.86 

39.13 

13 

6.26 

0.6 

8.99 

239.19 

18.70 

21.69 

16.16 

40.03 

15 

6.16 

0.6 

8.79 

238.83 

18.66 

20.46 

16.44 

40.92 

17 

6.08 

0.6 

8.65 

238.42 

18.41 

19.17 

16.72 

41.81 

19 

6.01 

0.7 

8.28 

237.96 

18.26 

17.82 

16.00 

42.70 

21 

6.94 

-0.7 

7.99 

237.44 

+18.08 

-16.43 

+16.27 

;     43.58 

23 

6.87 

0.7 

7.66 

236.88 

17.90 

14.99 

16.54 

1     44.47 

26 

6.81 

0.8 

7.31 

236.27 

17.72 

13.60 

16.81 

45.36 

27 

6.76 

0.8 

6.93 

235.62 

17.62 

11.96 

17.07 

46.24 

29 

6.72 

0.9 

6.63 

234.93 

17.33 

10.39 

17.33 

47.13 

31 

6.68 

-0.9 

6.10 

234.21 

+17.13 

-8.78 

+17.68 

48.01 

Feb.   2 

6.66 

0.9 

6.66 

233.46 

16.92 

7.14 

17.83 

48.99 

4 

6.63 

1.0 

6.20 

232.69 

16.71 

6.48 

18.08 

49.77 

6 

6.62 

1.0 

4.73 

231.90 

16.60 

3.80 

18.32 

50.66 

8 

6.61 

1.0 

4.26 

231.10 

16.30 

2.11 

18.66 

^1.53 

10 

6.61 

-1.0 

3.76 

230.30 

+16.09 

-0.41 

+18.79 

62.41 

12 

6.62 

1.0 

3.28 

229.50 

16.89 

+  1.29 

19.02 

53  29 

14 

5.63 

1.0 

2.80 

228.71 

16.69 

2.98 

19.24 

54.17 

16 

6.65 

0.9 

2.32 

227.93 

16.50 

4.66 

19.46 

55.04 

18 

6.68 

0.9 

1.86 

227.17 

15.32 

6.31 

19.67 

56.92 

20 

6.72 

-0.9 

1.41 

226.44 

+15.15 

+  7.95 

+19.88 

56.80 

22 

6.77 

0.8 

0.97 

225.73 

14.99 

9.56 

20.09 

57.67 

24 

6.82 

0.8 

0.66 

225.06 

14.85 

11.14 

20.29 

58.55 

26 

6.88 

0.8 

0.16 

224.43 

14.72 

12.68 

20.48 

59.42 

28 

5.94 

0.7 

369.80 

223.83 

14.60 

14.19 

20.67 

GOJ» 

Mar.    1 

6.01 

-0.7 

369.45 

223.28 

+14.49 

+16.65 

+20.86 

61.17 

3 

6.09 

0.6 

369.14 

222.78 

14.41 

17.07 

21.04 

62.04 

5 

6.17 

0.6 

358.86 

222.32 

14.34 

18.44 

21.21 

62.92 

7 

6.26 

0.6 

358.60 

221.92 

14.28 

19.77 

21.38 

63.79 

9 

6.36 

0.6 

358.38 

221.66 

14.26 

21.04 

21.66 

64.66 

11 

6.46 

-0.4 

358.20 

221.26 

+14.23 

+22.27 

+21.71 

65.64 

13 

6.65 

0.4 

358.04 

221.01 

14.23 

23.45 

21.87 

66.41 

16 

6.66 

0.3 

357.92 

220.81 

14.25 

24.58 

22.02 

67.28 

17 

6.77 

0.3 

357.82 

220.66 

14.28 

25.66 

22.16 

68.16 

19 

6.88 

0.2 

357.76 

220.56 

14.33 

26.69 

22.30 

69.06 

21 

7.00 

-0.2 

367.73 

220.60 

+14.39 

+27.67 

+22.44 

6».90 

23 

7.12 

0.1 

367.73 

220.50 

14.47 

28.61 

22.67 

70.78 

26 

7.24 

-0.1 

367.76 

220.64 

14.67 

29.61 

22.69 

71.65 

27 

7.37 

0.0 

357.81 

220.63 

14.68 

30.86 

22.81 

72.52 

29 

7.50 

0.0 

357.90 

220.76 

14.80 

31.16 

22.92 

73.40 

31 

7.63 

+0.1 

358.01 

220.94 

+14.93 

+31.93 

+23.03 

74^ 

Apr.    2 

7.76 

+0.1 

358.14 

221.16 

+15.08 

+32.66 

+23.13 

75.15 

MARS,  1916. 
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EPHEMERIS  FOE  PHYSICAL  OBSERVATIONS  OF  MARS. 


FOR  GREENWICH  MEAN  NOON. 

Moui  Time  of  Transit  of 
Zero  Meridian. 

Dste. 

ib 

Dluneter. 

• 

^ 

Q 

Central 
Mmidlan. 

Of  Date. 

Of  IntermedW 
ate  Date. 

n 

m 

n 

• 

• 

h     m 

h     m 

Jan.        1 

0.944 

12.23 

27.41 

0.69 

287.90 

331.50 

1  56.9 

2  34.2 

3 

0.947 

12.43 

26.48 

0.65 

287.61 

313.34 

3  11.5 

3  48.6 

5 

0.951 

12.63 

25.49 

0.61 

287.28 

295.23 

4  25.7 

5    2.8 

7 

0.955 

12.84 

24.46 

0.57 

286.91 

277.18 

5  39.8 

6  16.7 

9 

0.959 

13.04 

23.37 

0.53 

286.49 

259.18 

6  53.6 

7  30.4 

11 

0.963 

13.24 

22.23 

0.49 

286.00 

241.24 

8    7.2 

8  43.9 

13 

0.967 

13.43 

21.04 

0.45 

285.42 

223.35 

9  20.5 

9  57.1 

15 

0.970 

13.62 

19.80 

0.40 

284.76 

205.51 

10  33.6 

11  10.1 

17 

0.974 

13.80 

18.51 

0.36 

284.00 

187.73 

11  46.5 

12  22.9 

19 

0.978 

13.97 

17.17 

0.31 

283.11 

170.00 

12  59.2 

13  35.4 

21 

0.981 

14.14 

15.79 

0.27 

282.07 

152.31 

14  11.6 

14  47.8 

23 

0.984 

14.29 

14.37 

0.22 

280.83 

134.68 

15  23.9 

15  59.9 

25 

0.987 

14.43 

12.92 

0.18 

279.32 

117.08 

16  36.0 

17  11.9 

27 

0.990 

14.56 

11.43 

0.14 

277.42 

99.53 

17  47.9 

18  23.8 

29 

0.993 

14.67 

J.92 

0.11 

274.98 

82.01 

18  59.6 

19  35.5 

31 

0.995 

14.77 

8.39 

0.08 

271.69 

64.53 

20  11.3 

20  47.0 

Feb.       2 

0.997 

14.84 

6.88 

0.05 

266.99 

47.07 

21  22.8 

21  58.5 

4 

0.998 

14.90 

5.41 

0.04 

259.77 

29.63 

22  34.2 

23  10.0 

6 

0.999 

14.94 

4.05 

0.02 

247.60 

12.20 

23  45.7 

8 

0.999 

14.96 

3.02 

0.01 

225.64 

354.79 

0  21.4 

0  57.0 

10 

0.999 

14.96 

2.72 

0.01 

191.96 

337.38 

1  32.7 

2    8.4 

12 

0.999 

14.94 

3.36 

0.01 

162.04 

319.96 

2  44.1 

3  19.8 

14 

0.998 

14.90 

4.54 

0.02 

144.56 

302.53 

3  55.6 

4  31.3 

16 

0.997 

14.84 

5.94 

0.04 

134.69 

285.09 

5    7.1 

5  42.9 

18 

0.996 

14.76 

7.42 

0.06 

128.60 

267.62 

6  18.7 

6  54.6 

20 

0.994 

14.67 

8.93 

0.09 

124.49 

250.13 

7  30.4 

8    6.4 

22 

0.992 

14.55 

10.44 

0.12 

121.53 

232.61 

8  42.3 

9  18.3 

24 

0.989 

14.43 

11.93 

0.16 

119.27 

215.05 

9  54.3 

10  30.4 

26 

0.986 

14.28 

13.39 

0.19 

117.49 

197.45 

11    6.5 

11  42.7 

28 

0.983 

14.13 

14.81 

0.24 

116.03 

179.82 

12  18.9 

12  56.1 

Mar.        1 

0.980 

13.96 

16.20 

0.28 

114.82 

162.13 

13  31.4 

14    7.8 

3 

0.977 

13.79 

17.54 

0.32 

113.79 

144.40 

14  44.2 

15  20.7 

5 

0.973 

13.60 

18.84 

0.36 

112.91 

126.62 

15  57.2 

16  33.8 

7 

0.970 

13.41 

20.09 

0.41 

112.14 

108.79 

17  10.4 

17  47.1 

9 

0.966 

13.22 

21.29 

0.45 

111.47 

90.91 

18  23.8 

19    0.6 

11 

0.962 

13.02 

22.44 

0.49 

110.90 

72.97 

19  37.5 

20  14.4 

13 

0.958 

12.81 

23.53 

0.53 

110.39 

54.98 

20  51.4 

21  28.4 

15 

0.955 

12.61 

24.58 

0.57 

109.93 

36.94 

22    5.5 

22  42.7 

17 

0.951 

12.40 

25.57 

0.61 

109.54 

18.85 

23  19.9 

23  57.1 

19 

0.947 

12.20 

26.51 

0.64 

109.19 

0.70 

0  34.4 

21 

0.944 

11.99 

27.41 

0.67 

108.89 

342.51 

1  11.8 

1  49.2 

23 

0.940 

11.79 

28.26 

0.70 

108.64 

324.27 

2  26.6 

3    4.2 

25 

0.937 

11.59 

29.06 

0.73 

108.42 

305.98 

3  41.7 

4  19.3 

27 

0.934 

11.39 

29.81 

0.75 

108.24 

287.65 

4  57.0 

5  34.7 

29 

0.931 

11.19 

30.52 

0.78 

108.08 

269.27 

6  12.5 

6  50.3 

31 

0.928 

11.00 

31.19 

0.80 

107.96 

250.84 

7  28.1 

8    6.0 

Apr.        2 

0.925 

10.81 

31.81 

0.81 

107.86 

232.38 

8  44.0 

9  21.9 

624  MARS,  1916. 

EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MABS. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

Light. 
Tmie. 

SteU&r 

Hacni- 

tude. 

P 

il0+lBO* 

^e 

-^0--^® 

^O 

Oi 

Mar.  31 

m 
7.63 

+0.1 

m 

358.01 

• 

220.94 

• 
+14,93 

• 
+31.93 

• 
+23.03 

• 
74.27 

Apr.   2 

7.76 

0.1 

358.14 

221.16 

15.08 

32.66 

23.13 

75.15 

4 

7.90 

0.2 

358.30 

221.42 

15.24 

33.35 

23.23 

76.02 

6 

8.03 

0,2 

358.49 

221.72 

15.41 

34.00 

23.32 

76.90 

8 

8.17 

0.3 

358.70 

222.05 

15.58 

34.61 

23.40 

77.78 

10 

8.31 

+0.3 

358.93 

222.43 

+15.77 

+35.18 

+23.48 

78.65 

12 

8.45 

0.4 

359.19 

222.84 

15.97 

35.73 

23.56 

79.53 

14 

8.59 

0.4 

359.46 

223.28 

16.17 

36.24 

23.62 

80.41 

16 

8.74 

0.4 

359.75 

223.76 

16.38 

36.72 

23.69 

81.29 

18 

8.88 

0.5 

0.07 

224.27 

16.60 

37.17 

23.74 

82.17 

20 

9.02 

+0.5 

0.40 

224.81 

+16.83 

+37.59 

+23.79 

83.05 

22 

9.17 

0.6 

0.74 

225.38 

17.06 

37.98 

23.84 

83.93 

24 

9.31 

0.6 

1.11 

225.98 

17.29 

38.35 

23.88 

84.81 

26 

9.46 

0.6 

1.49 

226.60 

17.53 

38.68 

23.91 

85.61 

28 

9.60 

0.7 

1.88 

227.25 

17.77 

39.00 

23.93 

86.57 

30 

9.75 

+0.7 

2.29 

227.93 

+18.01 

+39.29 

+23.96 

87.41 

May    2 

9.90 

0.7 

2.72 

228.64 

18.26 

39.55 

23.97 

88.M 

4 

10.04 

0.8 

3.15 

229.36 

18.51 

39.79 

23.98 

89^ 

6 

10.19 

0.8 

3.60 

230.12 

18.76 

40.01 

23.98 

90.12 

8 

10.33 

0.8 

4.06 

230.89 

19.01 

40.21 

23.98 

91.01 

10 

10.48 

+0.9 

4.54 

231.69 

+19.26 

+40.38 

+23.96 

91.90 

12 

10.62 

0.9 

5.02 

232.51 

19.51 

40.54 

23.95 

92.71 

14 

10.77 

0.9 

5.52 

233.35 

19.76 

40.67 

23.93 

93.68 

16 

10.91 

0.9 

6.02 

234.22 

20.00 

40.78 

23.90 

9iJs: 

18 

11.05 

1.0 

6.53 

235.10 

20.25 

40.88 

23.86 

95.47 

20 

11.20 

+1.0 

7.05 

236.00 

+20.49 

+40.96 

+23.82 

96  J6 

22 

11.34 

1.0 

7.58 

236.92 

20.74 

41.02 

23.78 

97  J« 

24 

11.48 

1.0 

8.12 

237.86 

20.97 

41.06 

23.72 

96.11 

26 

11.62 

1.1 

8.67 

238.81 

21.21 

41.09 

23.66 

99.0( 

28 

11,76 

1.1 

9.22 

239.78 

21.44 

41.10 

23.60 

99  J6 

30 

11.90 

+1.1 

9.78 

240.78 

+21.67 

+41.09 

+23.52 

100  J« 

June   1 

12.03 

1.1 

10.35 

241.78 

21.89 

41.06 

23.44 

loi.r 

3 

12.17 

1.2 

10.92 

242.80 

22.11 

41.02 

23.36 

1€2.« 

5 

12.31 

1.2 

11.50 

243.84 

22.32 

40.97 

23.27 

103.9 

7 

12.44 

1.2 

12.08 

244.90 

22.53 

40.90 

23.17 

104.Sd 

9 

12.58 

+1.2 

12.66 

245.97 

+22.73 

+40.81 

+23.07 

105.41 

11 

12.71 

1.2 

13.25 

247.06 

22.92 

40.71 

22.96 

106.£ 

13 

12.84 

1.3 

13.85 

248.16 

23.11 

40.60 

22.84 

WIM 

15 

12.97 

1.3 

14.44 

249.27 

23.29 

40.47 

22.72 

108K 

17 

13.10 

1.3 

15.04 

250.40 

23.46 

40.33 

22.59 

109.0^ 

19 

13.23 

+1.3 

15.64 

251.54 

+23.62 

+40.18 

+22.45 

iiaos 

21 

13.35 

1.3 

16.25 

252.69 

23.78 

40.02 

22.31 

llOJS 

23 

13.48 

1.3 

16.85 

253.85 

23.93 

39.84 

22.16 

U1.85 

25 

13.60 

1.4 

17.45 

255.03 

24.07 

39.65 

22.01 

112.7T 

27 

13,73 

1.4 

18.06 

256.22 

24.20 

39.44 

21.85 

ii3.?e 

29 

13.85 

+1.4 

18.66 

267.42 

+24.32 

+39.23 

+21.68    , 
+21.51    1 

114.64 

July    1 

13.97 

+1.4 

19.27 

258.65 

+24.43 

+39.00 

U5.57 

MARS,  1916. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MARS. 


FOR  GREENWICH  MEAN  NOON. 


Pate. 


Mar. 

Apr. 


May 


31 
2 

4 
6 
8 

10 
12 
14 
16 
18 

20 
22 
24 
26 
28 

30 
2 

4 
6 
8 

10 
12 
14 
16 

18 

20 
22 
24 
26 
28 

30 
1 
3 

5 

7 

9 
11 
13 
15 
17 

19 
21 
23 
25 
27 

29 

July       1 

79790*- 


June 


0.928 
0.925 
0.922 
0.919 
0.917 

0.915 
0.913 
0.911 
0.909 
0.907 

0.905 
0.904 
0.902 
0.901 
0.900 

0.899 
0.898 
0.897 
0.897 
0.896 

0.896 
0.895 
0.895 
0.894 
0.894 

0.894 
0.894 
0.894 
0.894 
0.894 

0.895 
0.895 
0.895 
0.896 
0.896 

0.897 
0.897 
0.898 
0.899 
0.899 

0.900 
0.901 
0.901 
0.902 
0.903 

0.904 

0.905 

1916— 


Diameter. 

• 

<i 

II 

m 

n 

11.00 

31.19 

0.80 

10.81 

31.81 

0.81 

10.63 

32.40 

0.83 

10.45 

32.95 

0.84 

10.27 

33.46 

0.85 

10.10 

33.93 

0.86 

9.93 

34.37 

0.87 

9.77 

34.78 

0.87 

9.61 

35.16 

0.88 

9.45 

35.50 

0.88 

9.30 

35.82 

0.88 

9.15 

36.12 

0.88 

9.01 

36.38 

0.88 

8.87 

36.63 

0.88 

8.74 

36.84 

0.87 

8.61 

37.04 

0.87 

8.48 

37.22 

0.86 

8.36 

37.37 

0.86 

8.24 

37.50 

0.85 

8.12 

37.62 

0.84 

8.01 

37.71 

0.84 

7.90 

37.79 

0.83 

7.80 

37.85 

0.82 

7.69 

37.90 

0.81 

7.59 

37.93 

0.80 

7.50 

37.95 

0.79 

7.40 

37.96 

0.78 

7.31 

37.95 

0.77 

7.22 

37.93 

0.76 

7.14 

37.90 

0.75 

7.06 

37.85 

0.74 

6.97 

37.80 

0.73 

6.90 

37.73 

0.72 

6.82 

37.66 

0.71 

6.75 

37.57 

0.70 

6.67 

37.47 

0.69 

6.60 

37.37 

0.68 

6.54 

37.26 

0.67 

6.47 

37.14 

0.66 

6.41 

37.01 

0.65 

6.34 

36.87 

0,64 

6.28 

36.73 

* 

0.62 

6.23 

36.58 

0.61 

6J7 

36.43 

0.60 

6.11 

36.26 

0.59 

6.06 

36.09 

0.58 

6.01 

35.92 

0.57 

Q 


07.96 
07.86 
07.79 
07.76 
07.72 

07.71 
07.72 
07.75 
07.80 
07.85 

07.92 
08.01 
08.10 
08.20 
08.31 

08.42 
08.55 
08.69 
08.82 
08.96 

09.11 
09.26 
09.41 
09.56 
09.72 

09.88 
10.03 
10.19 
10.35 
10.50 

10.66 
10.81 
10.96 
11.11 
11.25 

11.40 
11.53 
11.67 
11.80 
11.93 

12.05 
12.17 
12.28 
12.38 
12.49 

12.58 
12.67 


Central 
Meridian. 


250.84 
232.38 
213.87 
195.32 
176.73 

158.11 
139.45 
120.75 
102.03 
83.27 

64.48 

45.66 

26.81 

7.93 

349.02 

330.10 
311.14 
292.16 
273.15 
254.13 

235.08 
216.00 
196.91 
177.80 
158.67 

139.52 

120.35 

101.16 

81.95 

62.73 

43.49 

24.23 

4.96 

345.67 

326.37 

307.05 
287.71 
268.37 
249.00 
229.63 

210.24 
190.84 
171.43 
152.01 
132.57 

113.13 
93.67 


Mean  Time  of  Transit  of 
Zero  Meridian. 


Of  Date. 

h  m 

7  28.1 

8  44.0 

10  0.0 

11  16.2 

12  32.5 

13  49.0 

15  5.7 

16  22.5 

17  39.5 

18  56.6 

20  13.8 

21  31.2 

22  48.6 

0  45.1 

2  2.8 

3  20.7 

4  38.7 

5  56.8 

7  15.0 

8  33.3 

9  51.7 

11  10.1 

12  28.7 

13  47.3 

15  6.0 

16  24.9 

17  43.7 

19  2.7 

20  21.7 

21  40.8 

23  0.0 

0  58.9 

2  18.2 

3  37.6 

4  57.1 

6  16.7 

7  36.3 

8  55.9 

10  15.6 

11  35.4 

12  55.2 

14  15.0 

15  35.0 

16  54.9 

18  14.9 


;  Of  Intermedi- 

ate Date. 

h      m 

8    6.0 

9  21.9 

10  38.0 

11  54.3 

13  10.8 

14  27.4 

15  44.1 

17    1.0 

18  18.0 

19  35.2 

20  52.5 

22    9.9 

23  27.4 

0    6.2 

1  24.0 

2  41.8 

3  59.7 

5  17.8 

6  35.9 

7  54.1 

9  12.5 

10  30.9 

11  49.4 

13    8.0 

14  26.7 

15  45.4 

17    4.3 

18  23.2 

19  42.2 

21    1.3 

22  20.4 

23  39.6 

0  19.3 

1  38.6 

2  57.9 

4  17.4 

5  36.9 

6  56.4 

8  16.1 

9  35.8 

10  55.5 

12  15.3 

13  35.1 

14  55.0 

16  14.9 

17  34.9 

18  55.0 

40 
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SATELLITES  OF  MARS,  1916. 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  MARS,  AT  DATE  OF  OPPOSITIOK. 
FEBRUARY  9, 1916,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

South 


O  eon  OS 


Nortli 


Phobos. 

Belmos. 

Dttte. 

Position  Angle  of 
Apsis. 

Apparent 
Distance  at  Apsis. 

Date. 

Poritton  Angle  of 
Apais. 

Appenat 
DistaBoaatAp^ 

d 

Jan.     11 
Feb.    10 
Mar.    11 

• 

280.6 
274.8 
268.9 

17.0 
19.2 
16.7 

d 
Jan.    11 
Feb.   10 
Mar.    11 

• 

281.7 
276.3 
270.6 

42.4 
4S.0 
41.7 

GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION. 


Phobos. 

Delmoa. 

d       h 

d      h 

d      h 

d      h 

d      ll 

Jan.  17  19.6  E. 

Feb.    3  13.3  W. 

Feb.  20    7.0  E. 

Jan.    15  20.1  E. 

Feb.  IS    5.0  W. 

18  22.4  W. 

4  16.1  E. 

21    9.8  W. 

17  17.5  W. 

15    2.3  E. 

20    1.2  E. 

6  18.9  W. 

22  12.5  E. 

19  14.9  E. 

16  23.7  W. 

21    3.9  W. 

6  21.6  E. 

23  15.3  W. 

21  12.3  W. 

18  21.1  R 

22    6.7  E. 

8    0.4  W. 

24  18.1  E. 

23    9.7  E. 

20  18.5  W. 

23    9.6  W. 

9    3.2  E. 

25  20.9  W. 

25    7.1  W. 

22  15.9  £. 

24  12.3  E. 

10    6.0  W. 

26  23.7  E. 

27    4.6  E. 

24  13.3  W. 

26  15.1  W. 

11    8.7  E. 

28    2.6  W. 

29    1.9  W. 

26  10.7  B- 

26  17.8  E. 

12  11.5  W. 

29    6.2  E. 

30  23.3  E. 

28    8.1  W. 

27  20.6  W. 

13  14.3  E. 

Mar.     1    8.0  W. 

Feb.     1  20.7  W. 

Mar.     1    5.5  E. 

28  23.4  E. 

14  17.1  W. 

2  10.8  E. 

3  18.0  E. 

8    2.9  W. 

30    2.2  W. 

16  19.9  E. 

3  13.6  W. 

5  15.4  W. 

5    O^E 

31    6.0  E. 

16  22.7  W. 

4  16.4  E. 

7  12.8  E. 

6  21.7  W. 

Feb.    1    7.7  W. 

18    1.4  E. 

5  19.1  W. 

9  10.2  W. 

8  19.2  E. 

2  10.5  E. 

19    4.2  W. 

6  21.9  E. 

11    7.6  E. 

10  16.6  V. 

For  Phobos  every  seventh  eastern  and  western  elongation  is  given,  and  for 
Deimos  every  third;  the  intermediate  ones  may  be  found  by  admng  multiple 
of  the  jperiod  of  the  satellite. 

Sidereal  period  of  Phobos,  7^  39"  13».86.  Sidereal  period  of  D^mos,  30* 
17»  54».87 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER. 

FOR  GREENWICH  MEAN  NOON. 


Date 

• 

Light- 
Time. 

SUUar 

MaffDi- 

tode. 

P 

.i  0+180* 

% 

i4  0+lW 

^O 

Jan. 

1 

m 
42.89 

-1.9 

• 
334.63 

• 

216.55 

• 
+1.83 

• 
227.45 

• 
+2.26 

8 

43.76 

1.8 

334.60 

217.62 

1.84 

228.09 

2.28 

15 

44.58 

1.8 

334.57 

218.79 

1.86 

228.73 

2.31 

22 

45.36 

1.8 

334.55 

220.06 

1.89 

229.37 

2.33 

29 

46.09 

1.7 

334.54 

221.41 

1.92 

230.02 

2.36 

Feb. 

5 

46.76 

-1.7 

334.55 

222.83 

+1.96 

230.66 

+2.37 

12 

47.36 

1.7 

334.57 

224.32 

1.99 

231.30 

2.40 

19 

47.89 

1.6 

334.60 

225.86 

2.03 

231.94 

2.42 

26 

48.35 

1.6 

334.66 

227.46 

2.06 

232.58 

2.44 

Mar. 

4 

48.73 

1.6 

334.73 

229.07 

2.12 

233.22 

2.46 

May 

1 

48.79 

-1.6 

336.10 

242.93 

+2.54 

238.54 

+2.62 

8 

48.43 

1.6 

336.35 

244.54 

2.59 

239.18 

2.64 

15 

48.00 

1.6 

336.61 

246.12 

2.64 

239.82 

2.66 

22 

47.49 

1.7 

336.87 

247.64 

2.69 

240.46 

2.67 

29 

46.92 

1.7 

337.14 

249.12 

2.74 

241.10 

2.69 

June 

5 

46.30 

-1.7 

337.42 

250.54 

+2.79 

241.74 

+2.70 

12 

45.61 

1.8 

337.69 

251.89 

2.84 

242.38 

2.72 

19 

44.88 

1.8 

337.96 

253.16 

2.89 

243.03 

2.74 

26 

44.10 

1.8 

338.22 

254.35 

2.93 

243.67 

2.75 

July 

3 

43.28 

1.9 

338.47 

255.44 

2.98 

244.31 

2.77 

10 

42.43 

-1.9 

338.70 

256.43 

+3.02 

244.96 

+2.78 

17 

41.56 

2.0 

338.91 

257.31 

3.06 

245.50 

2.80 

24 

40.68 

2.0 

339.10 

258.06 

3.10 

246.28 

2.81 

31 

39.79 

2.0 

339.25 

258.68 

3.14 

246.87 

2.82 

Aug. 

7 

38.91 

2.1 

339.38 

259.16 

3.18 

247.51 

2.84 

14 

38.05 

-2.2 

339.46 

259.49 

+3.21 

248.16 

+2.86 

21 

37.21 

2.2 

339.51 

259.66 

3.24 

248.80 

2.86 

28 

36.42 

2.3 

339.51 

259.67 

3.27 

249.44 

2.87 

Sept. 

4 

35.68 

2.3 

339.47 

259.51 

3.29 

250.08 

2.89 

11 

35.00 

2.3 

339.39 

259.20 

3.31 

250.72 

2.90 

18 

34.41 

-2.4 

339.28 

258.72 

+3.32 

251.36 

+2.91 

25 

33.90 

2.4 

339.13 

258.11 

3.32 

252.00 

2.92 

Oct. 

2 

33.50 

2.4 

338.95 

257.37 

3.32 

252.64 

2.93 

9 

33.20 

2.4 

338.75 

256.54 

8.31 

253.28 

2.94 

16 

33.03 

2.5 

338.53 

255.63 

3.29 

253.92 

2.95 

23 

32.98 

-2.5 

338.32 

254.69 

+3.27 

254.56 

+2.96 

30 

33.05 

2.5 

338.11 

253.74 

3.24 

255.20 

2.97 

Nov. 

6 

33.25 

2.4 

337.91 

252.83 

3.20 

255.83 

2.98 

13 

33.57 

2.4 

337.73 

251.99 

8.16 

256.47 

2.98 

20 

34.01 

2.4 

337.58 

251.25 

3.12 

267.11 

2.99 

27 

34.55 

-2.4 

337.45 

250.63 

+8.07 

267.76 

+3.00 

Dec. 

4 

35.18 

2.3 

337.36 

250.16 

8.03 

258.39 

3.01 

11 

35.90 

2.3 

337.29 

249.84 

2.99 

259.02 

3.01 

18 

36.69 

2.2 

337.26 

249.70 

2.95 

259.66 

3.02 

25 

37.54 

2.2 

337.27 

249.72 

2.91 

260.30 

3.03 

32 

88.42 

-2.1 

337.30 

249.92 

+2.88 

260.94 

+3.03 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER, 

SYSTEM  I. 

GREENWICH  MEAN  TIME, 


Interval 

Interval 

Interval 

TiTBiait  of  Z«ro 
Meridian. 

between 

Transit  of  Zero 

between 

Tranalt  of  Zero 

between 

SuooeasiTe 

Meri<iian. 

Soeoeasive 

Meridian. 

Stio^^endve 

Traofiito. 

Transits. 

Transits. 

d     h       m 

h     m 

d     h      m 

h     m 

d     b      m 

h     m 

Jan.      1    3  57.31 

9  50.65 

June       4    5    3.86 

9  50.59 

Sept.     18  19  55.59 

9  50.42 

3    5  10.55 

6    6  16.80 

20  21    7.69 

5    6  23.79 

8    7  29.72 

22  22  19.78 

7    7  37.05 

10    8  42.64 

24  23  31.86 

9    8  50.32 

12    9  55.55 

27    0  43.93 

11  10    3.60 

9  50.66 

14  11    8.44 

9  50.57 

29    1  55.99 

9  50.41 

13  11  16.88 

16  12  21.31 

Oct.        1    3    8.04 

15  12  30.18 

18  13  34.16 

3    4  20.09 

17  13  43.49 

20  14  47.00 

5    5  32.13 

19  14  56.80 

22  15  59.83 

7    6  44.16 

21  16  10.12 

9  50.67 

24  17  12.64 

9  50.56 

9    7  56.20 

9  50.41 

23  17  23.45 

26  18  25.43 

11    9    8.23 

25  18  36.78 

28  19  38.21 

13  10  20.26 

27  19  50.12 

30  20  50.98 

15  11  32.29 

29  21    3.46 

July        2  22    3.73 

17  12  44.32 

31  22  16.80 

9  50.67 

4  23  16.46 

9  50.54 

19  13  56.35 

9  50.41 

Feb.     2  23  30.16 

7    0  29.17 

21  15    8.39 

5    0  43.53 

9    1  41.87 

23  16  20.44 

7    1  56.89 

11    2  54.56 

25  17  32.50 

9    3  10.26 

13    4    7.22 

27  18  44.57 

11    4  23.63 

9  50.67 

15    5  19.87 

9  50.52 

29  19  56.66 

9  50.42 

13    5  36.99 

17    6  32.50 

31  21    8.77 

15    6  50.37 

19    7  45.12 

Nov.        2  22  20.89 

17    8    3.74 

21    8  57.72 

4  23  33.04 

19    9  17.12 

23  10  10.30 

7    0  45.22 

21  10  30.49 

9  50.67 

25  11  22.87 

9  50.51 

9    1  57.41 

9  50.45 

23  11  43.86 

27  12  35.42 

11    3    9.63 

25  12  57.24 

29  13  47.95 

13    4  21.88 

27  14  10.61 

31  15    0.46 

15    5  34.15 

29  15  23.99 

Aug.        2  16  12.95 

17    6  46.45 

Mar.      2  16  37.36 

9  50.67 

4  17  25.43 

9  50.49 

19    7  58.77 

9  50.48 

4  17  50.73 

6  18  37.89 

8  19  50.33 

10  21    2.76 

21    9  11.12 
23  10  23.51 
25  11  35.93 

Apr.    28    7    8.57 

9  50.63 

12  22  15.17 

27  12  48.36 

30    8  21.75 

9  50.63 

14  23  27.56 

9  50.47 

29  14    0.82 

9  50.50 

May      2    9  34.91 

17    0  39.93 

Dec.        1  15  13.32 

4  10  48.07 

19    1  52.29 

3  16  25.84 

6  12    1.21 

21    3    4.62 

5  17  38.40 

8  13  14.34 

23    4  16.94 

7  18  50.98 

10  14  27.46 

9  50.62 

25    5  29.25 

9  50.45 

9  20    3.60 

9  50.53 

12  15  40.57 

27    6  41.53 

11  21  16.24 

14  16  53.66 

29    7  53.79 

13  22  28.91 

16  18    6.74 

31    9    6.04 

15  23  41.61 

18  19  19.81 

Sept.       2  10  18.28 

18    0  54.34 

2a  20  32.86 

9  50.61 

4  11  30.50 

9  50.44 

20    2    7.09 

9  50.56 

22  21  45.90 

6  12  42.70 

22    3  19.87 

24  22  58.93 

8  13  54.88 

24    4  32.68 

27    0  11.94 

10  15    7.05 

26    5  45.52 

29    1  24.94 

12  16  19.21 

28    6  58.38 

31    2  37.93 

9  50.59 

14  17  31.34 

9  50.42 

30    8  11.26 

9  50.59 

June     2    3  60.90 

' 

16  18  43.46 

p 

32    9  24.17 
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South 


North 

APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  AT  DATE  OF  OPPOSI- 
TION, OCTOBER  tS,  me,  AS  SEEN  IN  AN  INVERTING  TELESCOPE,  AND 
BLONQA  TED  IN  THE  RA  TIO  OF  THREE  TO  ONE  IN  THE  DIRECTION  OF  THEIR 
MINOR  AXES, 

In  the  above  diagram  the  central  ellipBe  represents  the  disk  of  Jupiter,  and 
the  inner  orbit  is  that  of  Satellite  V . 

In  the  diagrams  of  the  configurations  of  Jupiter's  four  brighter  satellites, 
pages  637-^55,  Jupiter  is  represented  by  a  light  disk,  O  >  in  the  center  of  the 
page,  and  the  relative  positions  of  the  satellites  at  the  Greenwich  time  stated 
above  the  diagrams  are  indicated  by  dots.  The  designation  of  each  satellite 
is  shown  by  a  numeral  placed  to  the  right  or  left, of  the  dot,  according  as  the 
motion  of  the  satellite  at  the  instant  in  question  is  toward  the  east  or  toward 
the  west,  the  motion  being  always  toward  the  numeral.  In  constructing  the 
diagrams  the  latitudes  of  the  satellites  are  always  considered  zero,  except 
where  two  or  more  of  them  chance  to  be  at  nearly  the  same  distance  from  the 
planet,  when  they  are  placed  one  above  the  other,  according  to  their  apparent 
latitudes.  If,  at  the  epoch  of  any  configuration,  one  or  more  satellites  are 
projected  on  the  disk  of  the  planet,  that  phenomenon  is  indicated  by  a  light 
disk,  O,  at  the  left-hand  side  of  the  page;  and  if  any  sateUites  are  invisible 
on  account  of  being  occulted  behind  the  disk  of  the  planet,  or  eclipsed  by  its 
shadow,  that  circumstance  is  indicated  by  a  dark  disk,  •,  at  the  right-hand 
side  of  the  page.  In  both  cases  the  annexed  numerals  serve  to  point  out  which 
satellites  are  thus  rendered  invisible. 

MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES, 


d  h  m   8 

d 

d  h  m  8 

d 

I.  1  is  28  36.^6 

»  1.769  860  49 

V.  0  11  57  27.635 

-°  0.498  236  52 

II.  3  13  17  63.736 

=  3.554  09417 

VI. 

=266.00 

III.  7  3  59  35.856 

-  7.166  387  22 

VII. 

-276.67 

IV.  16  18  5  6.916 

=  16.753  552  27 
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GREENWICH  MEAN  TIME  OP  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE  II. 


d 

h  m  s  , 

d 

h  m  s 

d 

h  m  8 

d 

h  m  8 

Jan.   1 

4  54  42 

May  11 

21  42  24 

Aug.  1 

16  54  52 

Oct.  22 

7  52  64 

4 

18  17  3 

16 

11  7  12 

5 

6  11  0 

25 

20  59  14 

8 

7  39  14 

19 

0  32  16 

8 

19  26  37 

29 

10  6  44 

11 

21  2  2$ 

22 

13  56  36 

12 

8  41  37 

Nov.  1 

23  12  20 

16 

10  25  26 

26 

3  21  8 

15 

21  56  7 

6 

12  19  12 

18 

23  49  28 

29 

16  45  0 

19 

11  9  54 

9 

1  26  17 

22 

13  13  8 

June  2 

6  8  56 

23 

0  23  11 

12 

14  33  45 

26 

2  37  52 

6 

19  32  13 

26 

13  35  51 

16 

3  41  35 

29 

16  2  7 

9 

8  55  31 

30 

2  47  57 

19 

16  49  63 

Feb.   2 

6  27  28 

* 

12 

22  18  11 

Bept.  2 

16  59  30 

23 

5  58  38 

5 

18  52  14 

16 

11  40  45 

6 

5  10  27 

26 

19  7  55 

9 

8  18  9 

20 

1  2  45 

9 

18  20  51 

30 

8  17  46 

12 

21  43  24 

23 

14  24  36 

13 

7  30  43 

Dec.  3 

21  28  14 

16 

11  9  41 

27 

3  46  61 

16 

2040  3 

7 

10  39  17 

20 

0  35  18 

30 

17  6  50 

20 

9  48  64 

10 

23  60  69 

23 

14  1  67 

July   4 

6  27  19 

23 

22  67  15 

14 

13  3  17 

27 

3  27  51 

7 

19  47  27 

27 

12  5  12 

18 

2  16  17 

11 

9  7  6 

Oct.   1 

1  12  45 

21 

16  29  65 

14 

22  26  17 

4 

14  19  68 

25 

4  44  13 

18 

11  44  69 

8 

3  26  53 

28 

17  59  10 

May   1 

5  25  40 

22 

1  3  14 

11 

*  16  33  35 

32 

7  14  45 

4 

18  61  41 

25 

14  20  69 

16 

6  40  7 

8 

8  16  51 

29 

3  38  12 

18 

18  46  31 

SATELLITE  III. 


d 

h  m  8 

• 

d 

h  m  8 

d 

h  m  8 

d 

h  m  8 

fan.   5 

23  21  2 

May 

14 

7  46  25 

Aug.  1 

6  32  17 

Oct. 

18 

21  34  59 

13 

3  87  46 

21 

12  18  24 

8 

10  26  55 

26 

0  50  29 

20 

7  67  4 

28 

16  39  9 

15 

14  17  18 

Nov. 

2 

4  5  49 

27 

12  19  1 

June 

4 

21  ?  20 

22 

18  3  38 

9 

7  22  43 

Feb.   3 

16  43  39 

12 

1  23  20 

29 

21  44  39 

16 

10  42  16 

10 

21  10  0 

19 

5  42  3 

Sept.  6 

1  21  8 

23 

14  5  27 

18 

1  38  24 

26 

9  68  26 

13 

4  52  17 

30 

17  33  21 

26 

6  7  26 

July 

3 

14  12  36 

20 

8  18  58 

Dec. 

7 

21  5  33 

10 

18  23  7 

27 

11  41  45 

16 

0  43  4 

17 

22  30  30 

Oct.   4 

15  1  26 

22 

4  24  57 

May   7 

3  17  43 

25 

2  33  27 

11 

18  19  15 

29 

8  11  55 

SATELLITE  IV. 


d 

h  m  8 

d 

h  m  s 

d 

b  m  8 

d 

h  m  8 

Jan.   3 

14  67  47 

May  17 

12  16  23 

Aug.   9 

12  52  16 

Oct.  31 

17  0  58 

20 

10  39  33 

June  3 

8  43  28 

26 

5  47  58 

Nov.  17 

7  20  50 

Feb.   6 

6  53  58 

20 

4  46  28 

Sept.  11 

21  42  23 

Dec.  3 

22  23  25 

23 

3  32  30 

July   7 

0  12  43 

28 

12  40  53 

20 

14  26  0 

23 

18  57  46 

Oct.  15 

2  58  4 
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DIFFERENTIAL  COORDINATES  OF  SATELLITE  VI. 


Oreenwich 

Oreenwldi 

Greenwich 

Mean 
Noon. 

^Vl-^Jnp. 

^Yir^Jnp. 

Mean 
Noon. 

^YT^Jup. 

^YT^inp. 

Mean 
Noon. 

^vi-«j^ 

^yr^H, 

m 

a 

t 

m 

8 

t 

m 

• 

$ 

Jan.       1 

-2 

3 

+1.9 

June    8 

+2 

41 

+  9.0 

Sept.  20 

-3 

21 

-10.1 

3 

1 

55 

1.5 

10 

2 

36 

9.6 

22 

3 

15 

113 

5 

1 

47 

1.1 

12 

2 

30 

10.2 

24 

3 

9 

12.4 

7 

1 

38 

0.7 

14 

2 

24 

10.7 

26 

S 

1 

13.4 

9 

1 

30 

+0.3 

16 

2 

18 

11.3 

28 

2 

53 

14.4 

11 

-1 

21 

-0.1 

18 

+2 

12 

+11.8 

30 

-2 

44 

-153 

13 

1 

12 

0.6 

20 

2 

5 

12.4 

Oct.     2 

2 

35 

16i 

15 

1 

3 

1.0 

22 

1 

58 

12.9 

4 

2 

24 

17.0 

17 

0 

54 

1.4 

24 

1 

50 

.13.4 

6 

2 

13 

Hi 

19 

0 

45 

1.8 

26 

1 

42 

13.9 

8 

2 

2 

18.4 

21 

-0 

36 

-2.2 

28 

+1 

34 

+14.3 

10 

-1 

50 

-W.O 

23 

0 

27 

2.6 

30 

1 

26 

14.8 

12 

1 

38 

19.6 

25 

0 

18 

3.1 

July     2 

1 

17 

15.2 

14 

1 

25 

20.1 

27 

0 

10 

3.4 

4 

1 

7 

15.5 

16 

1 

12 

20.S 

29 

-0 

1 

3.8 

6 

0 

58 

15.9 

18 

0 

58 

m 

31 

+0 

8 

-4.2 

8 

+0 

48 

+16.2 

20 

-0 

45 

-2L1 

Feb.      2 

0 

16 

4.6 

10 

0 

38 

16.4 

22 

0 

31 

21.4 

4 

0 

24 

4.9 

12 

0 

28 

16.6 

24 

0 

17 

21  i 

6 

0 

33 

5.2 

^       14 

0 

17 

16.8 

26 

-0 

4 

21 T 

8 

0 

41 

5.5 

'       16 

+0 

6 

16.9 

28 

+0 

10 

21.: 

10 

+0 

49 

-5.8 

18 

-0 

5 

+17.0 

30 

+0 

24 

-21.: 

12 

0 

56 

6.1 

20 

0 

16 

16.9 

Nov.    1 

0 

38 

21.: 

U 

4 

6.4 

22 

0 

28 

16.8 

3 

0 

52 

21-« 

16 

12 

6.6 

24 

0 

39 

16.7 

5 

1 

5 

21.4 

18 

19 

6.8 

26 

0 

50 

16.5 

7 

1 

18 

21i 

20 

+1 

26 

-7.0 

28 

„„1 

2 

+16.2 

9 

+1 

31 

-21i) 

22 

32 

7.2 

30 

13 

15.9 

11 

1 

43 

20.: 

24 

38 

7.4 

Aug.    1 

25 

15.5 

13 

1 

55 

203 

26 

44 

7.6 

3 

36 

15.1 

15 

2 

7 

1I.J 

28 

50 

7.7 

5 

47 

14.6 

17 

2 

18 

I9i 

Mar.      1 

+1 

55 

-7.8 

7 

-1 

58 

+14.0 

19 

+2 

29 

-lie 

• 

•    • 

•      • 

9 

2 

8 

13.4 

21 

2 

40 

iM 

• 

•    • 

•       • 

11 

2 

19 

12.6 

23 

2 

50 

18.0 

• 

•    • 

•       • 

13 

2 

28 

11.9 

25 

2 

59 

17i 

May      3 

+3 

27 

-1.0 

15 

2 

38 

11.0 

27 

3 

8 

\0 

5 

+3 

26 

-0.5 

17 

-2 

47 

+10.1 

29 

+3 

17 

-IIJ 

7 

3 

25 

0.0 

19 

2 

55 

9.1 

Dec.     1 

3 

25 

u: 

9 

3 

24 

+0.5 

21 

3 

3 

8.1 

3 

3 

32 

U.1 

11 

3 

23 

1.0 

23 

3 

10 

7.0 

5 

3 

39 

14.4 

13 

3 

22 

1.6 

25 

3 

16 

5.9 

7 

3 

45 

13.: 

15 

+3 

20 

+2.1 

27 

-3 

22 

+  4.8 

9 

+3 

51 

-130 

17 

3 

19 

2.6 

29 

3 

27 

3.6 

11 

3 

56 

12.4 

19 

3 

17 

3.2 

31 

3 

31 

2.3 

13 

4 

1 

ll.< 

21 

3 

14 

3.8 

Sept.    2 

3 

34 

+  1.1 

15 

4 

5 

10.5 

23 

3 

12 

4.3 

4 

3 

36 

-  0.1 

17 

4 

9 

lO.l 

25 

+3 

9 

+4.9 

6 

-3 

38 

-  1.5 

19 

+4 

12 

-fi 

27 

3 

6 

5.5 

8 

3 

38 

2.8 

21 

4 

15 

8.: 

29 

3 

2 

6.0 

10 

3 

38 

4.0 

23 

4 

17 

8.0 

31 

2 

59 

6.6 

12 

3 

36 

5.3 

25 

4 

19 

7i 

June     2 

2 

55 

7.2 

14 

3 

34 

6.5 

27 

4 

20 

6.5 

4 

+2 

50 

+7.8 

16 

-3 

30 

-  7.8 

29 

+4 

21 

-5.7 

6 

+2 

46 

+8.4 

18 

-3 

26 

-  9.0 

31 

+4 

21 

•  S^ 
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DIFFERENTIAL  COORDINATES  OF  SATELLITE  VII. 


Oraenwich 

Qreenwich 

Oraenwich 

Mean 
Noon. 

• 

^YUr-^inp, 

Mean 
Noon. 

flfyir-^Jnp. 

OviI-<'Jup. 

• 

Mean 
Noon. 

^yir-^jop. 

^viir^jf^ 

m 

1 

f 

m 

8 

m 

8 

1 

Jan.  1 

+0 

23 

-14.9 

Jime  8 

-1 

40 

+9.5 

Sept.  20 

+2 

19 

-8.3 

3 

+0 

12 

15.2 

10 

1 

34 

9.3 

22 

2 

8 

8.3 

5 

0 

0 

15.5 

12 

1 

27 

9.2 

24 

1 

56 

8.2 

7 

-0 

11 

15.7 

14 

1 

21 

9.0 

26 

1 

43 

8.2 

9 

0 

22 

15.8 

16 

1 

14 

8.9 

28 

1 

30 

8.1 

11 

-0 

33 

-15.8 

18 

-1 

7 

+8.7 

30 

+1 

16 

-8.0 

13 

0 

43 

15.8 

20 

1 

0 

8.5 

Oct.  2 

1 

2 

7.8 

15 

0 

54 

15.7 

22 

0 

53 

8.2 

4 

0 

47 

7.7 

17 

1 

4 

15.6 

24 

0 

46 

8.0 

6 

0 

32 

7.5 

19 

1 

14 

15.4 

26 

0 

38 

7.7 

8 

0 

17 

7.3 

21 

-1 

23 

-15.2 

28 

-0 

30 

+7.5 

10 

+0 

1 

-7.1 

23 

1 

32 

14.9 

30 

0 

23 

7.2 

12 

-0 

14 

6.9 

25 

1 

41 

14.6 

July  2 

0 

15 

6.9 

14 

0 

30 

6.6 

27 

1 

50 

14.2 

4 

-0 

7 

6.5 

16 

0 

46 

6.4 

29 

1 

58 

13.8 

6 

+0 

2 

6.2 

18 

1 

2 

6.1 

31 

-2 

5 

-13.3 

8 

+0 

10 

+5.8 

20 

-1 

17 

-5.8 

Feb.  2 

2 

13 

12.8 

10 

0 

19 

5.4 

22 

1 

32 

5.5 

4 

2 

20 

12.3 

12 

0 

28 

5.0 

24 

1 

47 

5.2 

6 

2 

26 

11.8 

14 

0 

37 

4.6 

26 

2 

2 

4.8 

8 

2 

32 

11.2 

16 

0 

46 

4.2 

28 

2 

16 

4.5 

10 

-2 

38 

-10.6 

18 

+0 

55 

+3.7 

30 

-2 

29 

-4.1 

12 

2 

44 

10.1 

20 

1 

4 

3.2 

Nov.  1 

2 

43 

3.8 

14 

2 

49 

9.5 

22 

1 

13 

2.7 

3 

2 

55 

3.4 

16 

2 

53 

8.9 

24 

1 

23 

2.2 

5 

3 

7 

3.0 

18 

2 

58 

8.3 

26 

1 

32 

1.7 

7 

3 

19 

2.6 

20 

-3 

2 

-  7.6 

28 

+1 

41 

+1.2 

9 

-3 

30 

-2.2 

22 

3 

5 

7.0 

30 

1 

50 

0.6 

11 

3 

40 

1.8 

24 

8 

9 

6.4 

Aug.  1 

1 

59 

+0.1 

13 

3 

50 

1.4 

26 

3 

12 

5.8 

3 

2 

8 

-0.4 

15 

3 

59 

1.0 

28 

3 

15 

5.3 

5 

2 

17 

1.0 

17 

4 

7 

0.6 

Mar.  1 

-3 

18 

-  4.7 

7 

+2 

25 

-1.5 

19 

-4 

14 

-0.2 

• 

•  • 

»   • 

9 

2 

33 

2.1 

21 

4 

21 

+0.2 

• 

•  • 

»   » 

11 

2 

40 

2.6 

23 

4 

27 

0.6 

• 

•  • 

•   • 

13 

2 

47 

3.1 

25 

4 

33 

1.0 

May  3 

-3 

4 

+  8.7 

15 

2 

54 

3.6 

27 

4 

38 

1.5 

5 

-3 

1 

+  8.9 

17 

+2 

59 

-4.1 

29 

-4 

42 

+1.9 

7 

2 

57 

9.1 

19 

3 

4 

4.6 

Dec.  1 

4 

46 

2.3 

9 

2 

54 

9.3 

21 

3 

9 

5.0 

3 

4 

49 

2.7 

11 

2 

50 

9.4 

23 

3 

12 

5.5 

5 

4 

51 

3.1 

13 

2 

46 

9.6 

25 

3 

15 

5.9 

7 

4 

53 

3.5 

15 

-2 

42 

+  9.7 

27 

+3 

16 

-6.2 

9 

-4 

54 

+3.9 

17 

2 

38 

9.8 

29 

3 

17 

6.6 

11 

4 

55 

4.3 

19 

2 

33 

9.8 

31 

3 

17 

6.9 

13 

4 

56 

4.7 

21 

2 

29 

9.9 

Sept.  2 

3 

16 

7.2 

15 

4 

55 

5.1 

23 

2 

24 

9.9 

4 

3 

13 

7.4 

17 

4 

55 

5.5 

25 

-2 

19 

+  9.9 

6 

+3 

10 

-7.6 

19 

_4 

54 

+5.9 

27 

2 

14 

9.9 

8 

3 

6 

7.8 

21 

4 

52 

6.2 

29 

2 

9 

9.8 

10 

3 

0 

8.0 

23 

4 

50 

6.6 

31 

2 

3 

9.8 

12 

2 

54 

8.1 

25 

4 

48 

6.9 

June  2 

1 

58 

9.7 

14 

2 

46 

8.2 

27 

4 

46 

7.2 

4 

-1 

52 

+  9.6 

16 

+2 

38 

-8.3 

29 

-4 

43 

+7.5 

6 

-1 

46 

-h  9.6 

18 

+2 

29 

-8.3 

31 

—4 

39 

+7.8 
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SATELLITES  OF  JUPITER,  1916. 

GREENWICH  MEAN  TIME. 


JANUARY. 


d   |i  m    8 

. 

t 

d  h  m  •s 

d   h  m    s 

d   h  m    s 

1   330   0 

II. 

Oc.D. 

9114838 

I.^ 

»Sh.I. 

16234331 

III.   Sh.E. 

84115419 

I.*  Oc.D. 

85352 

II. 

Ec.R. 

11 53  56 

III.^ 

»Tr.  I. 

151159 

I.  Ec.R. 

112611 

I.^ 

»Oc.D. 

124929 

I.^ 

»Tr.  E. 

17   4   7   3 

II.   Tr.  I. 

1457   9 

I.^ 

»Ec.R. 

14   127 

I.^ 

»Sh.E. 

62452 

II.   Sh.I. 

86  9   524 

I.  Tr.  L 

14  55  27 

III. 

Tr.  E. 

653   6 

II.  Tr.  E. 

10  9  21 

I.  8h.L 

2   73814 

III. 

Tr.  I. 

17   225 

III. 

Sh.I. 

9   644 

II.   Sh.E. 

111954 

I.*Tt.  E. 

836  9 

I. 

Tr.  I. 

19  41 39 

III. 

Sh.E. 

95413 

I.   Oc.D. 

122219 

tfa.L 

95241 

I. 

Sh.I. 

131643 

I.*  Ec.R. 

" 

104015 

III.^ 

*Tr.  E. 

10   12234 

II. 

Tr.  I. 

86   11312 

II.  Oc.D. 

10  50  24 

I.^ 

»Tr.  E. 

34826 

II. 

Sh.I. 

18  7  452 

I.  Tr.  I. 

6  9  4 

II.  Ec.B. 

12  528 

I.^ 

»8h.E. 

4   844 

II. 

Tr.  E. 

81329 

I.  Sh.I. 

62424 

I.  Oc.D. 

12  59 18 

III.^ 

»Sh.I. 

63029 

II. 

Sh.E. 

91918 

I.  Tr.  E. 

94047 

I.  Ec.B. 

153947 

III. 

Sh.E. 

75441 

I. 

Oc.D. 

10  26  21 

I.  Sh.E. 

22  39 17 

II. 

Tr.  I. 

112125 

I.^ 

»Ec.R. 

222445 

11.  Oc.D. 

87   33542 
43823 

I.  Tr.I. 
I.  Sh.I. 

8   11152 

II. 

Sh.I. 

11   5  457 

I. 

Tr.  I. 

19  33029 

II.  Ec.R. 

55013 

I.  Tr.E 

12535 

II. 

Tr.  E. 

61732 

I. 

Sh.I. 

42410 

I.   Oc.D. 

65122 

I.  Sh.E. 

354   7 

II. 

Sh.E. 

71919 

I. 

Tr.  E. 

74533 

I.   Ec.R. 

104846 

III.  Or  D 

55550 

I. 

Oc.D. 

83023 

I. 

Sh.E. 

13  49 16 

III.*  Oc.R. 

926  2 

I. 

Ec.R. 

19  37  45 

II. 

Oc.D. 

80   135   1 

I.  Tr.  I. 

151021 

lU.  Ec.D 

132026 

IV.^ 

*Oc.D. 

24230 

I,  Sh.I. 

174818 

III.  Ec.R. 

1635  9 

IV. 

Oc.R. 

18  04929 

IV. 

Tr.I. 

34928 

I.  Tr.  E. 

201547 

II.  Tr.I 

05156 

II. 

Ec.R. 

45525 

I.  Sh.E. 

221914 

II.  a  I 

4  21342 

IV. 

Ec.D. 

2  2429 

I. 

Oc.D. 

62611 

III.  Oc.D. 

23   138 

II.  Tr.E 

3  546 

I. 

Tr.  I. 

35642 

IV. 

Tr.  E. 

9  6   6 

IV.  Oc.D. 

33421 

IV. 

Ec.R. 

5  50 14 

I. 

Ec.R. 

927  57 

III.  Oc.R. 

88  05432 

I.  OcD 

42136 

I. 

Sh.I. 

13  22  38 

IV.^ 

*Sh.I. 

11   759 

III.*  Ec.D. 

1   050 

II.  Sh.E. 

520  2 

I. 

Tr.  E. 

14 13  48 

IV.^ 

»Sh.E, 

12 12  59 

IV.*  Oc.R. 

4  935 

I.  Ec.R 

63424 

I. 

Sh.E. 

233456 

I. 

Tr.  I. 

13  47 17 

III.*  Ec.R. 

205628 

IV.  Tr.I 

16  52  20 

II. 

Oc.D. 

17  29  42 

II.  Tr.  I. 

22  555 

I.  Tr.I 

22 13  26 

II. 

Ec.R 

18   04635 

I. 

Sh.I. 

1943   2 

II.  Sh.I. 

23   719 

I.  Sh.I 

14919 

I. 

Tr.  E. 

20 15  41 

II.   Tr.  E. 

2353  4 

IV.  Tr.E 

6  02527 

I. 

Oc.D. 

2   621 

III. 

Oc.D. 

204811 

IV.   Ec.D. 

35453 

I. 

Ec.R. 

25926 

I. 

Sh.E. 

21 32  26 

IV.   Ec.R. 

89  02027 

I.  ly.E 

21 35  33 

I. 

Tr.  I. 

5  910 

III. 

Oc.R. 

222447 

II.  Sh.E. 

12019 

I.  8h.E 

21 49 13 

III. 

Oc.D. 

7   543 

III. 

Ec.D. 

225411 

I.  Oc.D. 

1437  29 

U.  Oc.D 

225039 

I. 

Sh.I. 

94622 

III. 

Ec.R. 

192441 

I.  Oc  D 

234951 

I. 

Tr.  E. 

144442 

II. 

Tr.I. 

81   214  22 

I.  Ec.R. 

1927  55 

II.  EcR 

17   640 

II. 

Sh.I. 

20  5  6 

I.  Tr.  I. 

223822 

I.  EcR 

6  05252 

III. 

Oc.R. 

17  3046 

II. 

Tr.  E. 

21 11 26 

I.  Sh.I. 

1  327 

I. 

Sh.E. 

19  48  38 

II. 

Sh.E. 

22 19  33 

I.  Tr.  E. 

80163615 

I.  TV.  I 

3  314 

III. 

Ec.D. 

205421 

I. 

Oc.D. 

232422 

I.  Sh.E. 

17  36  21 

I.  a.  I 

54514 

III. 

Ec.R. 

185048 

I.  Tr.E 

12  048 

II.*Tr.  I. 

14  019   5 

I. 

Ec.R. 

88114827 

II.*  Oc.D. 

194920 

I.  a.E 

1430  9 

II.»Sh.I. 

18  451 

I. 

Tr.  I. 

164921 

II.   Ec.R. 

. 

1447   1 

II.*Tr.  E. 

191531 

I. 

Sh.I. 

172410 

I.  Oc.D. 

81  1  0  0 

III.  TV.  I 

17 12 18 

II. 

Sh.E. 

201916 

I. 

Tr.  E. 

204310 

I.  Ec.R. 

85833 

III.  Tr.E 

1855   9 

I. 

Oc.D. 

212823 

I. 

Sh.E. 

512  22 

III.  a.  I 

222344 

I. 

Ec.R. 

88143517 

I.  Tr.  I. 

747  56 

III.  a.B 

, 

18  9   043 

II. 

Oc.D. 

154027 

I.  Sh.I. 

93913 

II.  Tr.I 

716  517 

I. 

Tr.  I. 

141047 

II.»Ec.R.| 

164947 

I.  Tr.  E. 

11 37 19 

II.*  a.  I 

17 19  36 

I. 

Sh.I. 

15  24 14 

I. 

Oc.D. 

17  5324 

I.  Sh.E. 

122458 

II.*Tr.J 

18 19  36 

I. 

Tr.  E. 

184753 

I. 

Ec.R. 

203530 

III.  Tr.  I. 

135454 

I.  OcD 

193224 

I. 

Sh.E. 

23  35 15 

III.  Tr.  E. 

141861 

II.  a.E 

16123454 

I.»Tr.  I. 

17   710 

I.  Bc.R 

8  61432 

II. 

Oc.D. 

134433 

I.»Sh.I. 

84  1  915 

III.  Sh.I. 

11 32 19 

n.*Ec.R. 

14  49 19 

I. 

Tr.  E. 

346  2 

III.  Sh.E. 

132452 

I.*Oc.D. 

15  57  26 

I. 

Sh.E. 

65237 

II.  Tr.  I. 

165233 

I. 

Ec.R. 

16 12  55 

III. 

Tr.I. 

9  110 

II.  Sh.I. 

191340 

III. 

Tr.  E. 

93832 

II.  Tr.  E. 

91035   9 

I .♦Tr,  I. 

21   530 

III. 

Sh.I. 

11 42  49 

II.*  Sh.E. 

Note.— I.   denotes  ingress;  E.,  egress;  D.,  dlsappearanoe;   R.,  reappe«ranoe;    Ec.,  ecllpte;  Oc,  oewlW*- 
Tr.,  transit  of  the  sateUlteTBh.,  transit  of  the  shadow.  «VliibIe  at  Washington. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Tdescc^. 
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•!• 

2 

•4 

V-O         2- 

- 

3 

3-      2- 

•04    -1 

* 

4 

•3 

1-2 

O             -4 

t 

5 

•3 
•1 

O         -1    '2 
20-         -3 

•4 

6 

•4 

7 

•2 

O   1- 

•3                    -4 

12 

4- 

•3  4-     O         'l  -2 
•1        02-  '3 

\ 

13 

- 

I 

14 

4« 

2«                O      1-               -3 

' 

15 

4« 

•1  O                    3« 

*20 

17 

•4 

3*      2-      O 

•10 

18 

•43« 

•2    1*    O 

19 

O 

•1  *2 

'30      -4 

<   ■ '  ■ — *— — 
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SATELLITES  OF  JUPITER,  1916. 


GREENWICH  MEAN  TIME. 


FEBRUARY. 


d   h  m    8 

d   h  m   8 

d   h  m   8 

d   h  m   8 

111    630 

I  *Tr.  I. 

815  2240 

I. 

Tr.  E. 

16   94519 

II. 

Oc.D. 

88164317 

n.  Ec.R. 

12   513 

I.^ 

*Sh.I. 

1614   7 

I. 

Sh.E. 

122740 

I.*Oc.D.| 

17  21   1 

I.  Ec.R. 

1321   4 

I.*Tr.  E. 

14  446 

II. 

Ec.R. 

14 18 14 

I. 

Sh.E. 

9   65339 
10  26 14 

II. 
I. 

Oc.D. 
Oc.D. 

1526  4 

I. 

Ec.R. 

841143  0 
12  2129 

I.^Tr.  I. 
I.»8h.I. 

8  4   252 

II. 

Oc.D. 

11 26 14 

11.^ 

»Ec.R. 

17   94039 

I. 

Tr.  I. 

135735 

I.  Tr.  E. 

825  7 

I. 

Oc.D. 

1331  3 

I. 

Ec.R. 

102548 

I. 

Sh.I. 

143439 

I.  Sh.E. 

84738 

II. 

Ec.R. 

115515 

I.*Tr.  E. 

113558 

I.*Ec.R. 

10  73836 

I. 

Tr.  I. 

123856 

I.*  Sh.E. 

25  44048 

111.  Oc.D. 

830  3 

I. 

Sh.I. 

728  3 

II.  Tr.I. 

8  53657 

I. 

Tr.  I. 

95312 

I. 

Tr.  E. 

18  01043 

III. 

Oc.D. 

84241 

II.  8h.I. 

63415 

I. 

Sh.I. 

1043  8 

I. 

Sh.E. 

3  6  4 

III. 

Oc.R. 

85949 

I.  Oc.D. 

7  5130 

I. 

Tr.  E. 

19  41 21 

III. 

Oc.D. 

31835 

III. 

Ec.D. 

953  6 

III.  Ec.R. 

84717 

I. 

Sh.E. 

223838 

III. 

Oc.R. 

439  2 

II. 

Tr.  I. 

1013   2 

II.  Tr.E. 

1514  8 

III. 

Oc.D. 

231542 

III. 

Ec.D. 

55225 

III. 

Ec.R. 

112346 

II.  8h.E. 

1813   9 

III. 

Oc.R. 

6  7  0 

II. 

Sh.I. 

114944 

I.^Ec.R. 

19 13 11 

III. 

Ec.D. 

11   15035 

II. 

Tr.  I. 

658  3 

I. 

Oc.D. 

214946 

III. 

Ec.R. 

15054 

III. 

Ec.R. 

7  2417 

II. 

Tr.  E. 

86  61336 

I.  Tr.  I. 

23   249 

II. 

Tr.  I. 

33111 

II. 

Sh.I. 

84813 

II. 

Sh.E. 

65021 

I.  8h.L 

436  4 

II. 

Tr.  E. 

95448 

I. 

Ec.R. 

828  9 

I.  Tr.E. 

4  05517 

II. 

Sh.I. 

45633 

I. 

Oc.D. 

9  331 

I.  8h.E. 

14829 

II. 

Tr.  E. 

61230 

II. 

Sh.E. 

19  41110 

I. 

Tr.  I. 

25521 

I. 

Oc.D. 

75948 

I. 

Ec.R. 

45443 

I. 

Sh.I. 

87  2  345 

II.  Oc,D. 

33645 

II. 

Sh.E. 

62546 

I. 

Tr.  E. 

33015 

I.  Oc.D. 

6  444 

I. 

Ec.R. 

18  2  9  2 

I. 

Tr.  I. 

7  749 

I. 

Sh.E. 

6  2  3 

II.  EcR. 

• 

25859 

I. 

Sh.I. 

2311   1 

II. 

Oc.D. 

61825 

I.  BcR 

6  0  715 

I. 

Tr.  I. 

42338 

I. 

Tr.  E. 

13  9 

I. 

Sh.I. 

512  4 

I. 

Sh.E. 

80  12827 

I. 

Oc.D. 

88  04418 

I.  TtA 

22150 

I. 

Tr.  E. 

201858 

II. 

OcD. 

3  2334' 

II. 

Ec.R. 

11919 

L  8h.I 

31612 

I. 

Sh.E. 

232653 

I. 

Oc.D. 

42331 

I. 

Ec.R. 

25850 

I.  Tr.E. 

17  2744 

II. 

Oc.D, 

22  41 48 

I. 

Tr.  I. 

33229 

I.  8h.E. 

212536 

I. 

Oc.D. 

18  045  4 

II. 

Ec.R. 

232339 

I. 

Sh.I. 

185558 

m.  Tr.I. 

22  630 

II. 

Ec.R. 

22832 

I. 

Ec.R. 

205241 

II.  Tr.I. 

203935 

I. 

Tr.  I. 

81  05624 

I. 

Tr.  E. 

2123  6 

III.  81lI. 

6  03330 

I. 

Ec.R. 

212756 

I. 

Sh.I. 

13649 

I. 

Sh.E. 

214722 

m.  Tr.L 

527  27 

IV. 

Oc.D. 

225412 

I. 

Tr.  E. 

142428 

III. 

Tr.  I. 

22  028 

II.  ai 

82028 

IV. 

Oc.R. 

2341   3 

I. 

Sh.E. 

17 17  59 

III. 

Tr.  E. 

22  045 

I.  OcD. 

183742 

I. 

Tr.  I. 

• 

17  2014 

III. 

Sh.I. 

233731 

II.  Tr.E. 

1932  9 

I. 

Sh.I. 

14  95448 

m. 

Tr.  I. 

18  328 

II. 

Tr.  I. 

235338 

in.  Sh.E. 

205218 

I. 

Tr.  E. 

125013 

III.* Tr.  E.I 

192451 

II. 

Sh.  I. 

21 45 13 

I. 

Sh.E. 

13 17  49 

III. 

Sh.I. 

1952  3 

III. 

Sh.E. 

89  04128 

II.  8h.E. 

151445 

II. 

Tr.  I. 

195855 

I. 

Oc.D. 

047  8 

I.  EcR 

7  52642 

III. 

Tr.  I. 

155054 

III. 

Sh.E. 

204835 

II. 

Tr.  E. 

191454 

I.  Tr.I 

82346 

III. 

Tr.  E. 

1649   7 

II. 

Sh.I. 

22  6  1 

II. 

Sh.E. 

1948  8 

I.  8h.I 

91519 

III. 

Sh.I. 

173541 

IV. 

Tr.  I. 

225216 

I. 

Ec.R. 

212924 

I.  Tr.t 

114939 

III.*Sh.E. 

17  57  16 

I. 

Oc.D. 

22   119 

I.  a.E. 

122637 

II.*  Tr.  I. 

18  0  7 

II. 

Tr.  E. 

88171220 

I. 

Tr.  I. 

14 13 15 

II. 

Sh.I. 

193024 

II. 

Sh.E. 

175230 

I. 

Sh.I. 

15 12 11 

II. 

Tr.  E. 

201457 

IV. 

Tr.  E. 

192655 

I. 

Tr.  E. 

155555 

I. 

Oc.D. 

205719 

I. 

Ec.R. 

20  540 

I. 

Sh.E. 

165438 

II. 

Sh.E. 

19  217 

I. 

Ec.R. 

151510  2 

I. 

Tr.  I. 

88  21630 

IV. 

Oc.D. 

155648 

I. 

Sh.I. 

44829 

IV. 

Oc.R. 

813  8  5 

I.*Tr.  I.  1 

17  24  39 

I. 

Tr.  E. 

1237  45 

II.*Oc.D.| 

14  1   2 

I. 

Sh.I. 

18  956 

I. 

Sh.E. 

142922 

I. 

Oc.D. 

By  reason  of  the  proximity  of  Jupiter  to  the  Sun  the  phenomena 
of  the  satellites  are  not  given  for  March  and  April. 


"^ .  tnuittt  of  the  aateUite;  Sh.,  transit  of  the  shadow.  * Vtolbto  ai  waahlncton.      ^*''**^* 
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GREENWICH  MEAN  TIME. 


FEBRUARY. 


Phases  cf  the  Eclipses  of  the  Satellites  for  an  In/verting  Telescope. 


r 


III. 


r 


n. 


r 


IV.    No  Eclipse. 


Configurations  a4  11^  J^O^for  an  Inverting  Telescope. 

• 

2 

Weat. 

East. 

1 

Ol- 

4*                   3-         -2             O 

2| 

•4                     -3                      0-l*2 

31 

•4                                  1-30            2* 

4 

•4              2'          O         •!      -3 

5| 

•41-2     O                         '3 

6 

0-4  1-       % 

7 

?i20-                 -4 

8 

3-      -2             Ol' 

•4 

9 

•3                     O  -2 

•4 

•1# 

.0 

•31*  O            2- 

•4 

1 

2*       O       -1    -3 

4* 

2 

i       O                           -3 

4- 

31 

O      1-     -2  3** 

4|03- 

•1    OV 

51 

3-  2*   4-           O  1- 

6| 

4-  -3                      -Ol 



•2# 

7|01- 

4-                           -3          O             2« 

81 

4-                                       2-     O    -1  -3 

9 

•4                                •21-        O                         -3 

9 

•4                                     O          •1-2      3- 

L 

•4                 •!      03'2« 

2 

3'2-   -4         O     !• 

M 

•3                    •1-02-4 

1 

•3           lO-             2-    -4 

> 

2'  O    -3 

•4 

•1# 

J 

•2     1-    O                       '3 

•4 

f\ 

O        .?           3. 

4- 

i. 


O   3'2' 
O       1- 
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SATELLITES  OF  JUPITER,  1916, 


GREENWICH  MEAN  TIME. 


MAY. 


d   h  m    s 

d    h  m    8 

d   h  m   8 

- 

d    h  m   s 

1   0   025 

I.   Oc.R. 

9  23  54    6 

II. 

Sh.I. 

1720   353 

III. 

Sh.E. 

86141231 

I.  Tr.I 

3    114 

II.   Ec.D. 

21   015 

III.^ 

»Tr.  I. 

152921 

I.  Sh.E. 

64653 

II.   Oc.R. 

10   112  55 

II. 

Tr.  I. 

23 15 12 

III. 

Tr.  E. 

162331 

I.  Tr.L 

18  36  31 

I.   Sh.I. 

233   7 

II. 

Sh.E. 

19   819 

I.   Tr.  I. 

3  52  32 

II. 

Tr.  E. 

1814   3   0 

I. 

Ec.D. 

87102541 

I.  Ec.D. 

204844 

I.   Sh.E. 

13  47  14 

III. 

Sh.I. 

17   235 

I. 

Oc.R. 

133247 

I.  Oc.B. 

212046 

I.   Tr.  E. 

14  59  58 

I. 

Sh.I. 

213432 

II. 

Ec.D. 

1828  4 

11.  a.i 

15  40  21 

I. 

Tr.  I. 

201411 

11.  Tr.  I 

2 15  45  56 

I.   Ec.D. 

16  3  36 

III. 

Sh.E. 

19   15223 

II. 

Oc.R. 

21   124 

II.*  a.  E. 

18  3042 

I.   Oc.R. 

16  30 19 

III. 

Tr.  I. 

112323 

I. 

Sh.I. 

225155 

II.  Tr.  E. 

211841 

II.   Sh.I. 

17 11 54 

I. 

Sh.E. 

12 11 51 

I. 

Tr.  I. 

222340 

II.  Tr.  I. 

17  52  18 

I. 

Tr.  E. 

1335   1 

I. 

Sh.E. 

88   74635 

I.  Sh.I 

23  57  57 

II.   Sh.E. 

184925 

III. 

Tr.  E. 

142317 

I. 

Tr.  E. 

84234 
95753 

I.  TrI 
I.  8h.£. 

3   1   348 

II.  Tr.  E. 

1112   847 

I. 

Ec.D. 

80  83132 

I. 

Ec.D. 

105327 

I.  Tr.  E 

94523 

III.  Sh.I. 

15   158 

I. 

Oc.R. 

113239 

I. 

Oc.R. 

114343 

III.  EcD 

115855 

III.  Tr.  I. 

18  57  30 

II. 

Ec.D. 

154725 

II. 

Sh.I. 

135819 

III.  Ec  B 

12   314 

III.   Sh.E. 

23  257 

II. 

Oc.R. 

17  26  6 

II. 

Tr.  I. 

153358 

III.  Oc.D 

13   5   9 

I.   Sh.I. 

1826  2 

II. 

Sh.E. 

174420 

III.  Oc  i 

13  38  42 

I.   Tr.  I. 

18  92842 

I. 

Sh.I. 

20  435 

II. 

Tr.  E. 

1422   2 

III.  Tr.  E. 

101044 

I. 

Tr.  I. 

89   45414 

I.  Ec-D 

151720 

I.   Sh.E. 

114034 

I. 

Sh.E. 

81   552  0 

I. 

Sh.I. 

8  246 

I.  Oc.l 

1551   3 

I.  Tr.  E. 

122235 

I. 

Tr.  E. 

642  2 

I. 

Tr.  I. 

132929 

II.  Ec.E 

74152 

III. 

Ec.D. 

18  426 

II.  Ocl 

4 10 14  32 

I.   Ec.D. 

18  63720 

I. 

Ec.D. 

8  334 

I. 

Sh.E. 

13   1   1 

I.   Oc.R. 

932   7 

I. 

Oc.R. 

85321 

I. 

Tr.  E. 

80  21516 

I.  a.  I 

16  20 18 

II.   Ec.D. 

131154 

II. 

Sh.I. 

957  50 

III. 

Ec.R. 

31240 

I.  TrI 

201240 

II.   Oc.R. 

14  37  26 

II. 

Tr.  I. 

11   6   8 

III. 

Oc.D. 

42630 

I.  a.  I 

15  50  47 

II. 

Sh.E. 

13  20  39 

III. 

Oc.R. 

52327 

I.  TrJ 

5   73355 

I.   Sh.I. 

17 16  41 

II. 

Tr.  E. 

232245 

I.  Etl- 

8   911 

I.  Tr.  I. 

88  3   0  5 

I. 

Ec.D. 

946   1 

I.   Sh.E. 

14  34021 

III. 

Ec.D. 

6  244 

I. 

Oc.R. 

81   23241 

I.  Ocl 

102126 

I.  Tr.  E. 

3  57  21 

I. 

Sh.I. 

105242 

II. 

Ec.D. 

741  1 

II.  a.  I. 

441   1 

I. 

Tr.  I. 

151631 

II. 

Oc.R. 

938  7 

II.  Tr.  I 

6  443   5 

I.   Ec.D. 

557  41 

III. 

Ec.R. 

10 19 12 

II.  a  I 

73115 

I.   Oc.R. 

6   9  9 

I. 

Sh.E. 

88  02043 

I. 

Sh.I. 

121527 

II.  Tr  t 

103624 

II.  Sh.I. 

637   9 

III. 

Oc.D. 

11216 

I. 

Tr.  I. 

204350 

i.»a.i 

114815 

II.   Tr.  I. 

6  5245 

I. 

Tr.  E. 

23213 

I. 

Sh.E. 

214238 

I.  TrI 

131533 

II.   Sh.E. 

85541 

III. 

Oc.R. 

32329 

I. 

Tr.  E. 

2255  1 

I.  a.£ 

14  2812 

II.  Tr.  E. 

21 28  37 

I. 

Ec.D. 

235319 

I.  Tr.l 

23  38  28 

III.   Ec.D. 

15   1   553 

I. 

Ec.D. 

4   216 

I. 

Oc.R. 

84  03245 

I. 

Oc.R. 

7   15710 

III.   Ec.R. 

81545 

II. 

Ec.D. 

5  518 

II. 

Sh.I. 

2   234 

I.   Sh.I. 

12  27  33 

II. 

Oc.R. 

65019 

II. 

Tr.  I. 

2  630 

III.   Oc.D. 

22  26   5 

I. 

Sh.I. 

74346 

II. 

Sh.E. 

2  3934 

I.  Tr.  I. 

23 11 21 

I. 

Tr.  I. 

92826 

II. 

Tr.  E. 

414  38 

I.  Sh.E. 

184918 

I. 

Sh.I. 

42856 

III.   Oc.R. 

16  037  50 

I. 

Sh.E. 

19  42  22 

I. 

Tr.  I. 

45143 

I.  Tr.  E. 

123  0 

I. 

Tr.  E. 

21   045 

I.*Sh.E.| 

23 11 39 

I.   Ec.D. 

19  3425 

I. 

Ec.D. 

215024 

III. 

Sh.I. 

22  32  25 

I. 

Oc.R. 

215328 

I. 

Tr.  E. 

8  2   131 

I.   Oc.R. 

53836 

II.   Ec.D. 

17  2  2941 

II. 

Sh.I. 

86  0  345 

III. 

Sh.E. 

93738 

II.   Oc.R. 

4   154 

II. 

Tr.  I. 

12829 

III. 

Tr.  I. 

203121 

I.  Sh.I. 

5  826 

II. 

Sh.E. 

339  9 

III. 

Tr.  E. 

2110  2 

I.  Tr.  I. 

64046 

II. 

Tr.  E. 

155711 

I. 

Ec.D. 

224320 

I.  Sh.E. 

16  54  41 

I. 

Sh.I. 

19  249 

I. 

Oc.R. 

2322   5 

I.  Tr.  E. 

17  41 35 

I. 

Tr.  I. 

1749   1 

III. 

Sh.I. 

86  01121 

II. 

Ec.D. 

917  4012 

I.  Ec.D. 

19  623 

I. 

Sh.E. 

44048 

II. 

Oc.R. 

203143 

I.   Oc.R. 

1953   7 

I. 

Tr.  E. 

13 17  59 

I. 

Sh.I. 

_ 

Note.— I.  denotes  Ingres;  E.,  egress;  D.,   disappearance;  R.,  reappearance;  Ec,  tdifm;  Oc,  ttaif^^ 
Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow.  ^Visible  at  Washington. 
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GREENWICH  MEAN  TIME. 


MAY. 


Phases  ofihe  Eclipses  of  the  SaieUiUs  for  an  Inverting  Telescope. 


3 


in. 


tL 


1  oi 


3 


IV.  No  Eclipse. 


Configurations  at  20^  40^  for  an  Inverting  Telescope. 


•2  -4  3« 


2| 


02-1    3* 


3 

2- 

!?•     O 

•4 

4 

3* 

0-2     •! 

•4 

5| 

•3 

•1       O             2* 

4- 

61 

2^  -3  O     !• 

4- 

71 

•2    -1  O 

•34* 

8| 

lO-4« 

•2          -3 

9 

4»            0-12* 

3- 

lOl 

4- 

2«        l'3'O 

111 

4* 

3- 

O      -1 

•20 

121 

4« 

•3 

1-         O              2* 

13 

•4 

•32*    O      !• 

14  1 

*4 

•2    •!    O           -3 

16 1 

•4 

O  1*     '2             -3 

16  1 

*4        O      2-         3. 

•10 

17  1 

3 

2*         l-'O*    -4 

L8| 

•20     •!             '4 

19 1 

•3 

!•       O                -2                 -4 

» 

•3       2-0         -1                                 -4 

a 

•2    •!      O       '3                                    4- 

SI 

O    1-2              '3              4« 

ai 

•lO         2-         3-        4- 

!4|01- 

2-             O  3«           4- 

» 

3*          "240  •  •! 

!6 

3* 

4-      1-     O               -2 

»  02* 

4- 

•3              O         -1 

»l 

4- 

•2     •!      O  -3 

29 

4* 

O    •21«             -3 

W 

•4 

•1    O           2*        3- 

Jl! 

•4 

2-        Ol'  3» 

79790**— 1916 41 
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GREENWICH  MEAN  TIME. 


JUNE. 


Phases  of  the  Edipaea  of  the  Satdlitesfor  an  Irvoeriing  Telescope. 


I. 


n. 


I 


I 


III. 


* 
d 


r 


IV.      No  Eclipse. 


8 


Configurations  at  IS^  B6°^for  an  Inverting  Tdeaeope. 


•2  3'     O 


• 

West. 

Bast 

1 

•4 

3-2       O 

•!• 

2 

3* 

•4  !•  O             '2 

3 

•3 

O  2..i* 
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2« 
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•4 
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•3 
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•20 

13 

4« 
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•3 

14 

4* 
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15 

4- 
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16 

•4 
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O-l    2* 

18 

•4 
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19  1 

4^  O        •!  -3 
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•3 
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•4 

22  03- 
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•4 

24| 

•3 
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•10 
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JULY. 


Phases  of  the  Eclipses  of  the  SateUUesfor  an  Inverting  Telescope. 


I. 


n. 


8 


9 


10 


11 


121 

131 


14 


15 


16 


17_ 

20 
2Y 


02- 


23 

^ 

25|Ol. 

26J 

27  1 


28_[ 
29_[ 
3o| 
311 


2 


III. 


5 


r 


IV.  No  Eclipse, 


Confiffurations  at  19^  10^  for  an  Inverting  Telescope. 
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I  O 


2*  Ol* 


O 


l#-3< 


1*  O         >2       *8 

O     ?i  i 


2«   !•        O 
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3-  '     \    O 
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'"'2  .Os 


l-O 
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\  o 
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4     •!      O 


O     1- 

•4 
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O      -2     -3 
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2-   1.     O 
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02'   1- 

2*     -a-i  o  4' 
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GREENWICH  MEAN  TIME. 


AUGUST. 


Phases  of  the  Edipaea  of  the  SatdlUesfor  an  Inverting  Telescope. 


I. 


n. 


* 
d 


III. 


d 


r 


5 


IV.  No  Eclipse. 


Canfiguratians  at  18^  26°^  for  an  Inverting  Telescope. 

-T— 1 

• 

1 

WMt. 

But. 

1 

4*       oi    -3 

2 

4* 

O             2«         -3 

• 

•!• 

3 

4* 

2"   1*0                  3- 

4 

4- 

•2       30'    -1 

5 

•4 

3*        1-        O           '2 

6| 

•4 

•3 

O    2-    "1 

7 

•4 

2-3  "1       O 

8 

•4       o  ':. 

•2« 

9 

•10-4         2*        "3 

10 
11 
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2- O                   •43* 

•2      o  ?; 

•4 

12 

3-       1-      O         -2 

•4 

13 

3* 

O       -ii 

4* 

14 

•32-   •!       O 

4- 

15  1 

O  'SI* 

4' 

•2« 

16  1 

•lO               •24* -3 

17 

io:               3. 

18 
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19 

4- 

3*     !•    O       -2 

20 

4- 

3« 

O      •12' 

21 

4« 

•3  2-l«         O 

22 

•4 

•2    O        1* 

•3« 

23 

•4 

•1    O               -2  -3 

24  02- 

• 

4                      O  1-                   3« 

25| 

•2      -4      O         3« 

•!• 

26| 

3*     1*0    •2-4 

27  1 

3- 

O     '1  2*           -4 

28  1 

•3        !?•         O 

•4 

29| 

•2    -03      •! 

•4 

30| 

•1      O              •2-3 

4* 

31 1 

02-1-                3* 

4* 
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GREENWICH  MEAN  TIME. 


SEPTEMBER. 


Phases  of  (he  Edipaes  of  (he  SaidlUesfor  an  Inverting  Telescope. 


I. 


II. 


I 


III. 


d 


« 
r 


« 
d 


IV.  No  Eclipse. 


Configurations  at  17^  JilCF'  for  an  Inverting  Telescope. 

• 

1 

W«Bt. 

Batt. 

1 
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11 
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17 
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GREENWICH  MEAN  TIME. 


OCTOBER. 


Phases  of  the  Eclipses  of  ike  Satellites  for  an  Irwerting  Telescope. 


I. 


III. 


n. 


IV.  No  Eclipse. 


Configurations  at  16^  JfiF^for  an  Inverting  Telescope, 


4 
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O 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  <m  Inverting  Telescope. 


I     r 


[. 


III. 


a. 


r 


rV.  No  Eclipse. 


Configurations  at  15^  25°^  for  an  Inverting  Telescope. 
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GREENWICH  MEAN  TIME. 


DECEMBER. 


Phases  of  the  Eclipses  of  the  SatettUesfor  an  Inverting  Telescope. 
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III. 


5    * 

d     r 


n. 


r 


IV.  No  Edipse. 


Configurations  at  IJ^  Kf^for  an  Inverting  Telescope. 
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GREENWICH  MEAN  TIME  OP  GREATEST  ELONGATION. 


ENCELADUS. 


d     h 
Jan.     1  1.4  E. 

2 10.2  E. 
3 19.1  E. 

6  4.0  E. 
6 12.8  E. 

7  21.7  E. 
9  6.6  E. 

10 16.6  E. 

12  0.3  E. 

13  9.2  E. 

14 18.1  E. 
16  3.0  E. 
17 11.8  E. 
18  20.7  E. 
20  6.6  E. 

21 14.4  E. 
22  23.3  E. 
24  8.2  E. 
26 17.1  E. 
27  1.9  E. 

28 10.8  E. 

29 19.7  E. 
31   4.6  E. 

Feb.    113.4E. 
2  22.3  E. 

4  7.2  E. 
6 16.1  E. 

7  1.0  E. 

8  9.8  E. 


d     h 
Feb.    9 18.7  E. 

11  3.6  E. 
12 12.6  E. 
13  21.4  E. 
16  6.3  E. 

1616.1  E. 

18  0.0  E. 

19  8.9  E. 
20 17.8  E. 
22  2.7  E. 

23 11.6  E. 
2420.4  E. 
26  6.3  E. 

27 14.2  E. 
28  23.1  E. 

Mar.  1  8.0  E. 
2 16.9  E. 
4  1.7  E. 
6 10.6  E. 
6 19.6  E. 

8  4.4  E. 

9 13.3  E. 

10  22.2  E. 

12  7.1  E. 
13 16.0  E. 

15  0.8  E. 

16  9.7  E. 
17 18.6  E. 
19  3.5  E. 


d  h 
Mar.  20 12.4  E. 
21 21.3  E. 
23  6.2  E. 
24 16.1  E. 
26  0.0  E. 


27  8.9  E. 
28 17.8  E. 
30  2.7  E. 
31 11.6  E. 
1 20.4  E. 


Apr. 


3  6.3  E. 
414.2  E. 
623.1  E. 
7  8.0  E. 
8 16.9  E. 

10  1.8  E. 

11 10.7  E. 
12 19.6  E. 
14  4.6  E. 
15 13.4  E. 

16  22.3  E. 
18  7.2  E. 
19 16.1  E. 

21  1.0  E. 

22  9.9  E. 

23 18.8  E. 
25  3.7  E. 
26 12.6  E. 
27  21.6  E. 


d     h 
Apr.  29  6.4  E. 
30 16.3  E. 
May    2  0.2  E. 

3  9.1  E. 


Sept.  17 11.1  E. 
18  20.0  E. 
20  4.9  E. 
21 13.8  E. 

2222.7  E. 
24  7.6  E. 
25 16.5  E. 
27  1.4  E. 

28 10.3  E. 

29 19.2  E. 

Oct.     1   4.1  E. 

2 13.0  E. 

3  21.9  E. 

5  6.8  E. 

6 15.7  E. 

8  0.7  E. 

9  9.5  E. 

10 18.4  E. 
12  3.3  E. 

13 12.2  E. 
1421.1  E. 
16  6.9  E. 

17 14.8  E. 


d  h 
Oct.  18  23.7  E. 
20  8.6  E. 
21 17.4  E. 
23  2.3  E. 
24 11.2  E. 

26  20.1  E. 

27  6.0  E. 
28 13.9  E. 
29  22.7  E. 
31   7.6  E. 

Nov.  116.6E. 
3  1.4E. 
410.3  E. 
6 19.1  E. 
7  4.0  E. 

8 12.9  E. 

9  21.8  E. 

11  6.7  E. 

12 16.6  E. 
14  0.4  E. 

16  9.3  E. 
16 18.2  E. 
18  3.1  E. 
19 12.0  E. 
20  20.9  E. 

22  6.8  E. 

23 14.7  E. 
2423.6  E. 
26   8.6  E. 


d     h 

Nov.2717.4E. 

29  2.3  E. 

30 11.2  E. 

Dec.   120.1E. 

3  6.0  E. 

4 13.9  E. 

6  22.7  E. 

7  7.6  E. 
8 16.4  E. 

10  1.3  E. 

11 10.2  E. 

12 19.1  E. 
14  4.0  E. 

16 12.8  E. 
16  21.7  E. 

18  6.6  E. 

19 16.3  E. 

21  0.2  E. 

22  9.0  E. 

23 17.9  E. 

26  2.8  E. 
26 11.7  E. 

27  20.6  E. 
29  6.4  E. 
30 14.3  E. 

31 23.2  E. 


TETHYS. 


d  h 

d  h 

d  h 

d  h 

d  h 

d  h 

Jan.  2 17.8  E. 

Feb.  11  9.0  E. 

Mar.  22  0.4  E. 

Apr. 
May 

30 16.2  E. 

Oqt.  19 13.6  E. 

Nov. 28  6.0  E. 

4 15.1  E. 

13  6.3  E. 

2321.7E. 

2 13.5  E. 

21 10.8  E. 

30  2.3  E. 

6 12.4  E. 

15  3.6  E. 

25 19.0  E. 

•   •  •  • 

23  8.1  E. 

Dec.  123.6E. 

8  9.7  E. 

17  0.9  E. 

27 16.4  E. 

•   •  •   • 

25  5.5  B. 

3  20.9  E. 

10  7.0  E. 

18  22.2  E. 

29 13.7  E. 

Sept 

.17 11.1  E. 

27  2.8  E. 

6 18.2  E. 

12  4.2  E. 

20 19.6  E. 

3111.0E. 

19  8.4  E. 

29  0.1  E. 

7 15.5  E. 

14  1.6  E. 

22 16.8  E. 

Apr.  2  8.3  E. 

21  5.7  E. 

30  21.4  E. 

9 12.8  E. 

15  22.8  E. 

24 14.1  E. 

4  6.7  E. 

23  3.1  E. 

Nov.  118.7E. 

11 10.1  E. 

17  20.1  E. 

26 11.4  E. 

6  3.0  E. 

25  0.4  E. 

3 16.0  E. 

13  7.3  E. 

19 17.4  E. 

28  8.7  E. 

8  0.3  E. 

26  21 .7  E. 

6 13.3  E. 

16  4.6  E. 

21 14.7  E. 

Mar.  1  6.0  E. 

9  21.6  E. 

28 19.1  E. 

7 10.6  E. 

17  1.9  E. 

23 12.0  E. 

3  3.3  E. 

11 19.0  E. 

30 16.4  E. 

9  8.0  E. 

18  23.2  E. 

25  9.3  E. 

6  0.6  E. 

13 16.3  E. 

Oct. 

2 13.7  E. 

11  6.3  E. 

20  20.6  E. 

27  6.6  E. 

6  21.9  E. 

15 13.6  E. 

4 11.0  E. 

13  2.6  E. 

22 17.8  E. 

29  3.8  E. 

8 19.2  E. 

17 10.9  E. 

6  8.3  E. 

14  23.9  E. 

24 15.1  E. 

31  1.1  E. 

10 16.5  E. 

19  8.3  E. 

8  5.6  E. 

16  21.2  E. 

26 12.4  E. 

Feb.  122.4E. 

12 13.8  E. 

21  6.6  E. 

10  3.0  E. 

18 18.6  E. 

28  9.6  E. 

3 19.7  E. 

14 11.2  E. 

23  2.9  E. 

12  0.3  E. 

20 15.8  E. 

30  6.9  E. 

5 17.0  E. 

16  8.6  E. 

25  0.2  E. 

13  21.6  E. 

22 13.1  E. 

7 14.3  E. 

18  5.8  E. 

26  21.5  E. 

15 18.9  E. 

24 10.4  E. 

9 11.6  E. 

20  3.1  E. 

28 18.9  E. 

17 16.2  E. 

26  7.7  E. 
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DIFFERENTIAL  COORDINATES  OF  PHOEBE. 


Gvfenwich 

9ph.^9Btx 

Greenwich 

^Ph.— ^Sftt. 

Oretnwkh 

1 

^Ph.— ^Brt 

MettnNoon. 

flPh.— OBiit. 

ICeanNoon. 

aph.— Oflat. 

Mean  Noon. 

Oph.— Oaat. 

m     s 

f  II 

m     8 

1     II 

m     s 

'  /       n 

Jan.      1 

+0  46.2 

+2  53 

Apr.   14 

-1  27.2 

+2  31 

Sept.  20 

-0  41.1 

-0  37 

3 

0  43.7 

2  56 

16 

1  29.3 

2  30 

22 

0  37.6 

0  47 

5 

0  41.2 

2  58 

18 

1  31.3 

2  29 

24 

0  33.9 

0  66 

7 

0  38.7 

3    1 

20 

1  33.4 

2  29 

26 

0  30.3 

1    6 

9 

0  36.1 

3    3 

22 

1  35.3 

2  28 

28 

;  0  26.6 

1  15 

11 

+0  33.6 

+3    5 

24 

-1  37.3 

+2  28 

30 

-0  22.9 

-1  25 

13 

0  31.0 

3    7 

26 

1  39.1 

2  27 

Oct.     2 

,  0  19.1 

136 

15 

0  28.4 

3    8 

28 

1  41.0 

2  27 

4 

0  15.4 

1  46 

17 

0  25.8 

3  10 

30 

1  42.8 

2  27 

6 

0  11.6 

1  66 

19 

0  23.2 

3  11. 

May     2 

1  44.5 

2  27 

8 

0    7.7 

2    6 

21 

+0  20.5 

+3  12 

4 

-1  46.1 

+2  26 

10 

-0    3.9 

-2  16 

23 

0  17.9 

3  13 

6 

1  47.7 

2  26 

12 

0    0.0 

2  26 

25 

0  15.2 

3  14 

8 

1  49.3 

2  26 

14 

+0    3.8 

2  36 

27 

0  12.6 

3  14 

10 

1  50.8 

2  26 

16 

0    7.7 

2  46 

29 

0    9.9 

3  14 

12 

1  52.2 

2  26 

18 

1  0  11.6 

2  56 

31 

+0    7.2 

+3  15 

14 

-1  53.6 

+2  26 

20 

1 

+0  15.6 

-3    6 

Feb.     2 

0    4.5 

3  14 

16 

1  54.9 

2  26 

22 

6  19.4 

3  15 

4 

+0    1.8 

3  14 

18 

1  56.2 

2  27 

24 

0  23.2 

3  25 

6 

-0    0.9 

3  14 

20 

1  57.4 

2  27 

26 

0  27.1 

3  36 

8 

0    3.6 

3  14 

22 

1  58.5 

2  27 

28 

0  30.9 

3  45 

10 

-0    6.3 

+3  13 

24 

-1  59.6 

+2  28 

30 

+0  34.8 

-3  54 

12 

0    9.0 

3  13 

26 

2    0.6 

2  28 

Nov.     1 

0  38.6 

4    3 

14 

0  11.7 

3  12 

28 

2    1.5 

2  29 

3 

0  42.4 

4  12 

16 

0  14.4 

3  11 

30 

2    2.4 

2  29 

5 

0  46.2 

4  21 

18 

0  17.1 

3  10 

June    1 

2    3.2 

2  30 

7 

t)  50.0 

4  30 

20 

-0  19.8 

+3    9 

3 

-2    3.9 

+2  30 

9 

+0  53.7 

-4  38 

22 

0  22.5 

3    7 

5 

2    4.5 

2  31 

11 

0  57.4 

446 

24 

0  25.2 

3    6 

7 

2    5.1 

2  31 

13 

1    1.0 

4  54 

26 

0  27.9 

3    5 

9 

2    5.6 

2  32 

15 

1    4.6 

5    2 

28 

0  30.6 

3    3 

11 

-2    6.0 

+2  32 

17 

1    8.2 

5    9 

Mar.     1 

-0  33.2 

+3    2 

•     •     •     • 

•     •     • 

19 

+1  11.7 

-5  16 

3 

0  35.9 

3    0 

•     •     •     • 

•     •      ■ 

21 

1  15.1 

5  22 

5 

0  38.6 

258 

Aug.  11 

-1  39.5 

+1  44 

23 

1  18.5 

5  29 

.  7 

0  41.2 

2  57 

13 

1  37.2 

1  39 

25 

1  21.9 

5  36 

9 

0  43.8 

2  55 

15 

1  34.9 

1  35 

27 

.   1  25.2 

5  40 

11 

-0  46.4 

+2  54 

17 

-1  32.6 

+1  29 

29 

+1  28.4 

-5  45 

13 

0  49.0 

2  52 

19 

1  30.1 

1  24 

Dec.     1 

1  31.5 

5  50 

16 

0  51.6 

2  50 

21 

1  27.6 

1  18 

3 

1  34.6 

5  56 

17 

0  54.2 

2  49 

23 

1  25.0 

1  12 

5 

1  37.6 

5  59 

19 

0  56.7 

2  47 

25 

1  22.3 

1    6 

7 

1  40.6 

6    2 

21 

-0  59.2 

+2  46 

27 

-1  19.5 

+1    0 

9 

+1  43.6 

-6    5 

23 

1    1.7 

2  44 

29 

1  16.7 

0  53 

11 

;   1  46.3 

6    8 

25 

1    4.2 

2  43 

31 

1  13.8 

0  46 

13 

1  49.0 

6  11 

27 

1    6.6 

242 

Sept.    2 

1  10.8 

0  39 

15 

1  51.6 

6  13 

29 

1    9.0 

2  40 

4 

1    7.7 

0  31 

17 

;   1  64.2 

6  14 

31 

-1  11.4 

+2  39 

6 

-1    4.6 

+0  23 

19 

1 

+1  56.7 

-6  16 

Apr.      2 

1  13.8 

2  37 

8 

1    1.4 

0  15 

21 

.  1  59.1 

6  17 

4 

1  16.1 

2  36 

10 

0  58.1 

+0    7 

23 

2    1.4 

6  17 

6 

1  18.4 

2  35 

12 

0  54.8 

-0    2 

25 

2    3.6 

6  17 

8 

1  20.6 

2  34 

14 

0  51.5 

0  10   . 

27 

2    6.7 

6  17 

10 

-1  22.8 

+2  33 

16 

-0  48.1 

-0  19 

29 

+2    7.8 

-6  16 

12 

-1  25.0 

+2  32 

18 

-0  44.6 

-0  28 

31 

+2    9.7 

-6  15 
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Ettstern 
EIoogatioD. 

Rhea. 

TtanefirDm 

Easton 
Elongation. 

Titan. 

Hyperion. 

Timefirom 

Eastern 
Elongation. 

lapetos. 

P» 

F 

P» 

F 

P» 

F 

I>» 

F 

d     h 

• 

d     h 

• 

• 

d 

• 

0    0 

83.3 

1.000 

0    0 

83.3 

1.001 

83.9 

0.950 

0 

81.2 

1.027 

0    3 

79.1 

0.988 

0  10 

79.4 

0.985 

80.6 

0.953 

2 

79.5 

1.015 

0    6 

74.6 

0.951 

020 

75.2 

0.948 

77.3 

0.942 

4 

77.8 

0.979 

0    9 

69.7 

0.892 

1    6 

70.6 

0.889 

73.9 

0.919 

6 

76.0 

0.922 

012 

68.9 

0.815 

116 

65.2 

0.813 

70.3 

0.885 

8 

73.8 

0.843 

0  15 

56.7 

0.722 

2    2 

58.6 

0.722 

66.4 

0.842 

10 

71.2 

0.747 

0  18 

47.4 

0.622 

2  12 

49.9 

0.623 

61.9 

0.789 

12 

67.6 

0.634 

0  21 

34.4 

0.527 

222 

38.0 

0.526 

56.8 

0.731 

14 

62.5 

0.511 

1    0 

16.6 

0.453 

3    8 

21.1 

0.447 

50.8 

0.669 

16 

53.8 

0.381 

1    3 

354.2 

0.423 

3  18 

359.1 

0.405 

43.5 

0.608 

18 

36.6 

0.259 

1    6 

331.5 

0.449 

4    4 

335.6 

0.420 

34.7 

0.550 

20 

359.1 

0.186 

1    9 

313.3 

0.521 

4  14 

316.0 

0.484 

23.9 

0.501 

22 

314.8 

0.225 

1  12 

300.1 

0.615 

5    0 

302.0 

0.575 

11.3 

0.466 

24 

292.2 

0.338 

1  15 

290.5 

0.715 

5  10 

291.9 

0.674 

357.1 

0.452 

26 

281.5 

0.467 

1  18 

283.2 

0.808 

5  20 

284.4 

0.770 

342.9 

0.461 

28 

275.4 

0.593 

1  21 

277.4 

0.887 

6    6 

278.4 

0.853 

329.7 

0.490 

30 

271.4 

0.707 

2    0 

272.4 

0.948 

6  16 

273.5 

0.920 

318.5 

0.537 

32 

268.4 

0.805 

2    3 

267.9 

0.986 

7    2 

269.1 

0.967 

309.2 

0.594 

34 

266.1 

0.882 

2    6 

263.6 

1.000 

7  12 

265.0 

0.993 

301.6 

0.657 

36 

264.1 

0.936 

2    9 

259.4 

0.989 

7  22 

261.1 

0.996 

295.4 

0.722 

38 

262.3 

0.967 

2  12 

255.0 

0.955 

8    8 

257.1 

0.977 

290.2 

0.785 

40 

260.5 

0.972 

2  15 

250.0 

0.897 

8  18 

252.9 

0.937 

285.7 

0.844 

42 

258.7 

0.950 

2  18 

244.3 

0.820 

9    4 

248.1 

0.879 

281.9 

0.899 

44 

256.7 

0.905 

2  21 

237.3 

0.728 

9  14 

242.6 

0.804 

278.4 

0.946 

46 

254.5 

0.837 

3    0 

228.1 

0.629 

10    0 

235.9 

0.718 

275.2 

0.985 

48 

251.8 

0.748 

3    3 

215.5 

0.533 

10  10 

227.2 

0.627 

272.3 

1.014 

50 

248.3 

0.641 

3    6 

198.0 

0.457 

10  20 

215.6 

0.539 

269.5 

1.033 

52 

243.2 

0.520 

3    9 

175.8 

0.423 

11    6 

200.0 

0.468 

266.8 

1.042 

54 

235.0 

0.393 

3  12 

153.0 

0.446 

11  16 

180.2 

0.430 

264.0 

1.039 

56 

219.3 

0.272 

3  15 

134.4 

0.515 

12    2 

159.2 

0.439 

261.3 

1.025 

58 

185.5 

0.192 

3  18 

120.9 

0.608 

12  12 

140.7 

0.490 

258,4 

0.999 

60 

140.8 

0.216 

3  21 

111.1 

0.708 

12  22 

126.6 

0.569 

255.3 

0.961 

62 

115.7 

0.320 

4    0 

103.7 

0.802 

13    8 

116.2 

0.660 

252.0 

0.913 

64 

103.9 

0.447 

4    3 

97.8 

0.882 

13  18 

108.4 

0.750 

248.2 

0.855 

66 

97.3 

0.573 

4    6 

92.7 

0.944 

14    4 

102.1 

0.834 

243.8 

0.787 

68 

93.0 

0.691 

4    9 

88.2 

0.984 

14  14 

96.9 

0.904 

238.6 

0.712 

70 

89.9 

0.794 

4  12 

83.9 

1.000 

15    0 

92.4 

0.956 

232.1 

0.633 

72 

87.6 

0.882 

4  15 

79.7 

0.991 

15  10 

88.8 

0.989 

223.6 

0.554 

74 

85.6 

0.950 

15  20 

84.4 

1.002 

212.5 

0.481 
0.423 

76 

83.8 

0.998 

16    6 

80.5 

0.992 

197.9 

78 

82.2 

1.023 

16  16 

179.8 

0.392 

80 

80.6 

1.027 

17    2 

160.6 

0.397 

17  12 

143.3 

0.435 

17  22 

129.6 

0.498 

18    8 

119.2 

0.572 

18  18 

111.3 

0.650 

19    4 

105.0 

0.724 

19  14 

99.9 

0.791 

20    0 

95.5 

0.849 

20  10 

91.6 

0.895 

20  20 

88.1 

0.928 

21    6 

84.7 

0.948 

21  16 

81.5 

0.954 

Poattion  angle  of  satellite  p-pi+(P-P«). 
Apparent  distance  of  satelUte  «<-  F^, 
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Rhea. 

Titao. 

Hyperion. 

lapetos. 

DAto. 

P'P. 

•(/•) 

# 

P-P. 

p 

P-P. 

p 

P-P. 

•0? 

p 

m 

// 

• 

u 

• 

M 

• 

tt 

Jan.  1 

0.0 

90.3 

0.0 

209 

0.0 

254 

0.0 

610 

6 

+0.1 

90.3 

0.0 

209 

0.0 

254 

-0.1 

610 

]1 

0.1 

90.3 

0.0 

209 

0.0 

253 

0.1 

610 

16 

0.1 

90.2 

0.0 

209 

0.0 

253 

0.2 

609 

21 

0.1 

89.9 

+0.1 

208 

+0.1 

252 

0.3 

607 

26 

+0.1 

89.5 

+0.1 

207 

+0.1 

251 

-0.4 

605 

31 

0.1 

89.1 

0.1 

206 

0.1 

250 

0.5 

602 

Feb.  5 

0.2 

88.6 

0.1 

205 

0.1 

249 

0.5 

599 

10 

0.2 

88.1 

0.1 

204 

0.1 

247 

0.6 

fm 

15 

0.2 

87.5 

0.1 

203 

0.1 

246 

0.7 

591 

20 

+0.2 

86.8 

+0.1 

201 

+0.2 

244 

-0.7 

587 

25 

0.2 

86.1 

0.1 

200 

0.2 

242 

0.7 

582 

Mar.  1 

0.2 

85.4 

0.1 

198 

0.2 

240 

0.8 

577 

6 

0.2 

84.7 

0.1 

196 

0.2 

238 

0.8 

572 

11 

0.2 

83.9 

0.1 

194 

0.2 

236 

0.8 

567 

16 

+0.2 

83.2 

+0.1 

193 

+0.2 

234  . 

-0.8 

562 

21 

0.2 

82.4 

0.1 

191 

0.2 

231 

0.7 

557 

26 

0.2 

81.7 

0.1 

189 

0.2 

229 

0.7 

551 

31 

0.2 

80.9 

0.1 

187 

0.1 

227 

0.7 

545 

Apr.  5 

0.2 

80.2 

0.1 

186 

0.1 

225 

0.6 

541 

10 

+0.2 

79.4 

+0.1 

184 

+0.1 

223 

-0.6 

536 

15 

0.1 

78.7 

0.1 

182 

0.1 

221 

0.5 

532 

20 

t).l 

78.0 

0.1 

181 

0.1 

219 

0.4 

527 

25 

OJ. 

77.4 

+0.1 

179 

+0.1 

217 

0.4 

523 

SO 

+0.1 

76.8 

0.0 

178 

0.0 

216 

-0.3 

519 

S^t.27 

-0.5 

77.1 

-0.3 

179 

-0.4 

217 

+3.8 

521 

Oct.  2 

0.5 

77.8 

0.3 

180 

0.4 

218 

3.9 

525 

7 

0.5 

78.5 

0.8 

182 

0.4 

220 

4.0 

530 

12 

0.5 

79.1 

0.3 

183 

0.4 

222 

4.0 

534 

17 

0.5 

79.8 

0.3 

185 

0.4 

224 

4.1 

539 

22 

-0.5 

80.5 

-O.S 

187 

-0.4 

226 

+4.1 

544 

27 

0.5 

81.2 

0.3 

188 

0.4 

228 

4.2 

549 

Nov.  1 

0.5 

82.0 

0.3 

190 

0.4 

230 

4.2 

554 

6 

0.5 

82.8 

0.3 

192 

0.4 

232 

4.2 

559 

11 

0.5 

83.6 

0.8 

194 

0.4 

235 

4.2 

564 

16 

-0.5 

84.3 

-0.3 

195 

-0.4 

237 

+4.2 

569 

21 

0.5 

85.0 

0.3 

197 

0.4 

239 

4.2 

574 

26 

0.5 

85.7 

0.3 

199 

0.4 

241 

4.2 

579 

Dec.  1 

0.5 

86.4 

0.3 

200 

0.5 

243 

4.1 

584 

6 

0.5 

87.1 

0.3 

202 

0.5 

244 

4.1 

588 

11 

-0.5 

87.7 

-0.3 

203 

-0.5 

246 

+4.0 

592 

16 

0.5 

88.^ 

0.3 

204 

0.5 

248 

4.0 

595 

21 

0.5 

88.7 

0.3 

206 

0.5 

249 

3.9 

599 

26 

0.5 

89.1 

0.3 

207 

0.4 

250 

3.8 

602  ' 

31 

-0.5 

89.4 

-0.3 

207 

-0.4 

251 

+3.7 

604 
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Fnotkms  of  tho  Period  of  Rerolutkm.                            1 

Fnotlonof 

• 

FraoUmof 

A  Revolu- 

P» 

F 

a  Revola- 

tiOQ. 

ArieL 

Umbriel. 

Titonia. 

Oberon. 

tion. 

d     h 

d      h 

d      h 

d      h 

• 

0.00 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0.00 

351.6 

1.000 

0.02 

0    1.2 

0    2.0 

0    4.2 

0    6.5 

0.02 

355.0 

0.994 

0.04 

0    2.4 

0    4.0 

0    8.4 

0  12.9 

0.04 

358.6 

0.976 

0.06 

0    3.6 

0    6.0 

0  12.5 

0  19.4 

0.06 

2.3 

0.946 

0.08 

0    4.8 

0    8.0 

0  16.7 

1    1.8 

0.08 

6.3 

0.906 

0.10 

0    6.0 

0  10.0 

0  20.9 

1    8.3 

0.10 

10.7 

0.856 

0.12 

0    7.3 

0  11.9 

1    1.1 

1  14.8 

0.12 

15.7 

0.799 

0.14 

0    8.5 

0  13.9 

1    5.3 

1  21.2 

0.14 

21.6 

0.736 

0.16 

0    9.7 

0  15.9 

1    9.4 

2    3.7 

0.16 

28.5 

0.670 

0.18 

0  10.9 

0  17.9 

1  13.6 

2  10.2 

0.18 

37.0 

0.606 

0.20 

0  12.1 

0  19.9 

1  17.8 

2  16.6 

0.20 

47.3 

0.549 

0.22 

0  13.3 

0  21.9 

1  22.0 

2  23.1 

0.22 

59.8 

0.505 

0.24 

0  14.5 

0  23.9 

2    2.1 

3    5.5 

0.24 

74.1 

0.480 

0.26 

0  16.7 

1    1.9 

2    6.3 

3  12.0 

0.26 

89.1 

0.480 

0.28 

0  16.9 

1    3.8 

2  10.5 

3  18.5 

0.28 

103.4 

0.505 

0.30 

0  18.1 

1    5.8 

2  14.7 

4    0.9 

0.30 

115.8 

0.649 

0.32 

0  19.4 

1    7.8 

2  18.9 

4    7.4 

0.32 

126.2 

0.606 

0.34 

0  20.6 

1    9.8 

2  23.0 

4  13.9 

0.34 

134.6 

0.670 

0.36 

0  21.8 

1  11.8 

3    3.2 

4  20.3 

0.36 

141.6 

0.736 

0.38 

0  23.0 

1  13.8 

3    7.4 

6    2.8 

0.38 

147.4 

0.799 

0.40 

1    0.2 

1  15.8 

3  11.6 

5    9.2 

0.40 

152.5 

0.856 

0.42 

1    1.4 

1  17.8 

3  15.8 

5  15.7 

0.42 

156.9 

0.906 

0.44 

1    2.6 

1  19.8 

3  19.9 

5  22.2 

0.44 

160.9 

0.946 

0.46 

1    3.8 

1  21.8 

4    0.1 

6    4.6 

0.46 

164.6 

0.976 

0.48 

1    5.0 

1  23.7 

4    4.3 

6  11.1 

0.48 

168.1 

0.994 

0.50 

1    6.2 

2    1.7 

4    8.5 

6  17.6 

0.50 

171.6 

1.000 

0.52 

1    7.5 

2    3.7 

4  12.6 

7    0.0 

0.52 

175.0 

0.994 

0.54 

1    8.7 

2    5.7 

4  16.8 

7    6.5 

0.54 

178.6 

0.976 

0.56 

1    9.9 

2    7.7 

4  21.0 

7  12.9 

0.56 

182.3 

0.946 

0.58 

1  11.1 

2    9.7 

5    1.2 

7  19.4 

0.58 

186.3 

0.906 

0.60 

1  12.3 

2  11.7 

5    5.4 

8    1.9 

0.60 

190.7 

0.856 

0.62 

1  13.5 

2  13.7 

5    9.5 

8    8.3 

0.62 

195.7 

0.799 

0.64 

1  14.7 

2  15.7 

5  13.7 

8  14.8 

0.64 

201.6 

0.736 

0.66 

1  15.9 

2  17.6 

5  17.9 

8  21.3 

0.66 

208.5 

0.670 

0.68 

1  17.1 

2  19.6 

5  22.1 

9    3.7 

0.68 

217.0 

0.606 

0.70 

1  18.3 

2  21.6 

6    2.3 

9  10.2 

0.70 

227.3 

0.549 

0.72 

1  19.6 

2  23.6 

6    6.4 

9  16.6 

0.72 

239.8 

0.505 

0.74 

1  20.8 

3    1.6 

6  10.6 

9  23.1 

0.74 

254.1 

0.480 

0.76 

1  22.0 

3    3.6 

6  14.8 

10    5.6 

0.76 

269.1 

0.480 

0.78 

1  23.2 

3    5.6 

6  19.0 

10  12,0 

0.78 

283.4 

0.505 

0.80 

2    0.4 

3    7.6 

6  23.2 

10  18.5 

0.80 

295.8 

0.549 

0.82 

2    1.6 

3    9.6 

7    3.3 

11    1.0 

0.82 

306.2 

0.606 

0.84 

2    2.8 

3  11.5 

7    7.5 

11    7.4 

0.84 

314.6 

0.670 

0.86 

2    4.0 

3  13.5 

7  11.7 

11  13.9 

0.86 

321.6 

0.736 

0.88 

2    5.2 

3  15.5 

7  15.9 

11  20.3 

0.88 

327.4 

0,799 

0.90 

2    6.4 

3  17.6 

7  20.0 

12    2.8 

0.90 

332.5 

0.856 

0.92 

2    7.7 

3  19.5 

8    0.2 

12    9.3 

0.92 

336.9 

0.906 

0.94 

2    8.9 

3  21.5 

8    4.4 

12  15.7 

0.94 

340.9 

0.946 

0.96 

2  10.1 

3  23.5 

8    8.6 

12  22.2 

0.96 

344.6 

0.976 

0.98 

2  11.3 

4    1.5 

8  12.8 

13    4.7 

0.98 

348.1 

0.994 

1,00 

2  12.5 

4    3.5 

8  16.9 

13  11.1 

1.00 

351.6 

1.000 

The  fhwtkm  of  a  reyolatkm  b  reckoned  from  the  Northern  Elongation. 
Position  angle  of  satellite  p-'p'+CP-Po). 


Apparent  dirtance  of  satellite  «—  F—f-  * 
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^PARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  AT  DATE  OF  0PP08ITIWT, 
JANUARY  22, 1916,  AS  SEEN  IN  AN  INVERTING  TELE8CX)PE. 

South 


North 


Dftto. 

PodtUm  Angle 
of  Apsit. 

Apparant  Dtotenoe 
fttAptli. 

Jan.  21 
Apr.  80 
Oct.  11 
Dec.  30 

> 

• 

117.7 
116.1 
121.6 
120.9 

It 

16.8 
16.2 
16.1 
16.7 

GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION. 


East. 

Wwt 

East 

West 

East 

West 

d     h 

d      h 

d      h 

d     h 

d     h 

d      h 

Jan. 

3  16.6 

Jan.      6  15.1 

Mar. 

26    0.2 

Mar. 

28  22.7 

Oct.     11  17.5 

Oct.     14  16.0 

9  13.7 

12  12.2 

31  21.2 

Apr. 

3  19.8 

17  14.5 

20  13.0 

15  10.8 

18    9.4 

Apr. 

6  18.3 

9  16.9 

23  11.6 

26  10.0 

21    7.9 

24    6.5 

12  15.4 

15  13.9 

29    8.5 

Nov.     1    7.0 

27    5.1 

30    3.6 

18  12.4 

21  11.0 

Nov.     4    5.6 

7    4.0 

Feb. 

2    2.2 

Feb.     5    0.7 

24    9.5 

27    8.0 

10    2.5 

13    1.1 

7  23.3 

10  21.9 

30    6.5 

May 

3    5.0 

15  23.6 

18  22.1 

13  20.4 

16  19.0 

May 

6    3.5 

9    2.0 

21  20.6 

24  19.1 

19  17.5 

22  16.1 

12    0.5 

14  23.0 

27  17.7 

30  16.2 

25  14.7 

28  13.2 

17  21.5 

20  20.0 

Dec.     3  14.8 

Dec.     6  13.3 

Mar. 

2  11.8 
8    8.9 

Mar.     5  10.3 
11    7.4 

23  18.5 

26  17.0 

9  11.8 
15    8.9 

12  10.3 
18    7.4 

14    6.0 

17    4.5 

Sept. 

29  23.5 

Oct. 

2  22.0 

21    6.0 

24    4.6 

20    3.1 

23    1.6 

Oct. 

5  20.5 

8  19.0 

27    3.1 

30    1.7 

The  above  times  are  the  instants  of  each  passage  of  the  satellite  through  the 
apsis  of  its  apparent  orbit.  The  position  of  the  sateUite  at  any  other  time 
tnay  be  f oimd  oy  measuring  aroimd  the  orbit  from  the  apsis  last  passed  through, 
bearing  in  mind  that  the  radius  vector  of  the  satellite  descrioes  equal  areas 
in  equal  times. 

The  sidereal  period  of  the  sateUite  of  Neptune  is  5^  21*^.044. 

NoTB.— In  the  preceding  dJagrams  the  central  circle  represents  the  planet  and  is  on  the  same  scale  as  the  orbits. 
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GREENWICH  MEAN  TIME. 


PLANETARY  CONFIGURATIONS. 


d  h  m 

June26  7  - 

28  1  11 

29  18  - 

30  8  10 

30  19  28 

July  1  22  6 

2  18  - 

3  8- 

6  3  41 

12  8  - 

13  12  - 

14 

15  7  - 

16  11  64 

19  22  - 

21  9  - 

21  16  - 

22  0  67 

24  23  - 

25  6  - 

26  12  - 

26  18  8 

26  23  - 

27  22  - 

28  8  47 

29  -  - 

29  6  8 

29  20  41 

30  4  - 

Aug.  3  18  2 

9  3- 

10  5  - 

12  20  53 

13  1  - 

18  11  51 

22  15  - 

22  15  - 

24  3  12 

24  22  11 

25  7  - 

25  14  37 

30  13  7 

Sept.  1  8  43 

1  21  - 

5  14  - 

9  5  5 

9  5- 

12  2  - 

13  5  - 

14  19  45 

21  11  15 

21  23  38 

22  6  - 

"^      Greatest  Hel.  Lat.  S. 

(<?C »-7    7 

g      Great,  elong.  W.      21  52 

c/9C 9-430 

6\^ .  ,\l    -  1    6 

c^$C V-fO    6 

®     in  Aphelion. 
(<  9  O  Inferior. 
6  e^ (^-1-522 

(/»9 J?   4-  5    1 

t      Par.  eel,  vis.  at  Waah. 
5      inO 

(/|C 5   -244 

9      in  Perihelion. 

d\\   ...,....{?    +19 
9      in  Apnelion. 

c/ic :y  -  6  57 

9      Stationary. 
</gV ^4-153 

<^9C 9  -8  21 

<^  8  0  Supenor. 

4\t b    -0  44 

0     Ann.  eel.  invis.  at  Wash. 
c^^C V  +  0    5 

(^?C »    +260 

^      Greatest  Hel.  Lat.  N. 
6e^ cf-f5  42 

9      Greatest  brilliancy. 

6\<L S  -  2  37 

9      Greatest  Hel.  Cat.  S. 
6%^ 3/  -  6  58 

<J      in  M 

c/9C 9-523 

6\^ ^-0  21 

%      Stationary. 

6^<L V  +  0  12 

c<?C S   +354 

c^  cT  C ^   +  5  25 

8  in  Aphelion. 

</9h 9-3    0 

(^SC S~233 

0      Great,  elong.  £.      26  64 

9  Great,  elong.  W.     46    1 

</9V 9-2    3 

6%(L 3/-655 

<^bC b    +0    6 

c^^C V  +  0  25 

$      Greatest  Hel.  Lat.  S. 


d  h  m 

Sept.22  6  - 

22  19  41 

22  21  14 

27  4  - 

28  0  11 

30  0  1 

Get.  4  23  - 

6  11  40 

8  8- 

11  6  - 

12  0  21 

13  7  - 

16  21  - 

18  23  5 

19  8  46 

20  10  - 

23  1  47 

23  13  - 

23  14  - 

25  524 

25  20  - 

26  3  - 

28  3  - 

28  16  46 

Nov.  2  17  14 

7  0- 

8  2- 

8  2  31 

11  2  - 

11  22  - 

15  8  22 

15  17  9 

18  15  - 

22  6  32 

23  14  - 

24  23  17 

26  11  57 

28  20  - 

29  23  54 

Dec.  2  20  - 

5  4  36 

12  14  13 

13  0  5 

19  5  - 

21  1  - 

21  15  59 

21  23  - 

22  5  46 

24 

25  10  4 

25  14  36 

27  9  42 

{^      Stationary. 
c/9C 9+0  12 

0  enters  d&,  Autumn  com. 

\      inft 
c/5C ?    +180 

c/cfC c?+4  30 

(<  ?  0  Inferior. 

<^|(C $-2  39 

^      in  $2 

6%^ 2^-654 

5      Stationary. 

5      in  Perihelion. 

6\^ )2-f0  34 

6^<L ^  +  0  42 

S      Great,  elong.  W.      18  17 
(^9C 9   +6  35 

U\ 

d\iC \f    +7  40 

S      Stationary. 

^      Greatest  Hel.  Lat.  N. 

nV0 

d  ^(L cr+3    3 

c^SC S  -  2  53 

f     Stationary. 

dllZ 2(  —  6  56 

9      in  Perihelion. 
il      Stationary. 

dhC b    +06^ 

d^a v  +  i  0 

1  in?5 

</9C 9    +7  33 

(^  Jf  0  Superior. 

</»C 5+3    5 

dd€ (5*   +  1  12 

in  Aphelion. 

(/SC S  -  3  10 

Greatest  Hel.  Lat.  N. 

dllC V  -  7    0 

dh€ 5  +  1  4 

dva v  +  i  8 

$      Greatest  Hel.  Lat.  S. 
Jl     Stationary. 

O     enters  VJ,  Winter  com. 

c^gc? 5-1  10 

d9(L 9  +5  34 

O     Par.  eel.  invis.  at  Wash. 
cT  cT  C d*   —  0  57 

</5^C 5-fl3 

d^a 1-322 
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Authority  for— 


Latitade. 


Les  Obt.  Attnn,,  BnizeUes,  1907. 
Letter  from  Govt  Aatronomer,  1913. 
Letter  from  Govt.  ABtrononiBr,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Lea  Obt.  Attnm.,  BnixeUes,  1907. 
Publications  of  Obs.,  1909. 
Letter  from  Director,  1897. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 
See  footnote  (*>). 
Fubbl.  deirOsserv.,  1900. 
Harvard  AnnaU,  1903. 
Armagh  Catalogue  of  Stan,  1840. 

Annales  de  VObs.,  1910. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Le$  Obt.  Attron.,  Bruxelies,  1907. 
Letter  from  Director,  1897. 

Letter  from  Director,  1913. 
Letter  from  Director,  1897. 
Astron,  Nach.,  Nr.  3545, 1898. 
Letter  from  Director,  1913. 
Astron.  Nach.y  Nr.  3170, 1893. 

Let  Obt.  Attron..  Bruxellee,  1907. 
Berliner  Jahrhuch. 
Astron.  Nach.,  Nr.  2805, 1887. 
Britiah  Nautical  Almanac. 
Letter  from  Director,  1913. 

Letter  from  Directs,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1897. 
Letter  from  Director,  1909. 

Letter  from  Director,  1895. 
Beob.  zu  Bothkamp,  1872. 
Aatron.  Nach.,  Nr.  15,  1822. 
Letter  from  Director,  1897. 
British  Nautical  Almanac. 

Letter  from  Directs,  1913. 
Annates  deVObs.y  1857. 
Astron.  Nach.,  Nr.  2752, 1886. 
Letter  from  Director,  1879. 
Harvard  ArmaU,  1887. 

Oipi  QtiL  Catalogue  of  Start,  1886. 
See  footnote  (<*). 
Letter  from  Director,  1913. 
Annalee  de  VObs.,  1904. 
Letter  from  Directpr,  1913. 


Longitude. 


Let  Obt.  Atiron.,  BnixeUee,  1907. 
Letter  from  Govt.  Afltronomer,  1913. 
Letter  from  Govt.  Astrcmomer,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Astron.  Nach.,  Nr.  3993, 1905. 
Publications  of  Obs.,  1909. 
Letter  from  Director,  1897. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 
See  footnote  {^). 
Astron.  Nach.,  Nr.  3993, 1905. 
Harvard  Annals,  1903. 
ATiaagh  Catalogue  of  Start,  1840. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Let  Obt.  i4«(ron^  Bruxelies,  1907. 

Letter  from  Director,  1897. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1897. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Astron,  Nach.,  Nr.  3170, 1893. 

Let  Obt,  Attrpn.,  BruzeUes,  1907. 
Astron.  Nach.,  Nr.  3202, 1893. 
Astron.  Nach.,  Nr.  2805, 1887. 
British  Nautical  Almanac. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Astnm.  Nach.,  Nr.  3993, 1905. 
Annates  de  VObs.,  1885. 
Letter  from  Director,  1909. 

Letter  from  Director,  1895. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  15,  1822. 
Astron.  Nach.,  Nr.  3993, 1905. 
^British  Nautical  Almanac. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  2752, 1886. 
Letter  from  Director,  1879. 
U.  S.  C.  and  Q.  S.  Report,  1807. 

MontMg  Nolketjt,  A .  S.,  Nov.  1908. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Annales  de  VObs.,  1904. 
Letter  from  Director,  1913. 


Deicriptioii. 


Obe.  Pari«  Acad,  of  Sd.,  Heodaye. 
Govt.  Obfl.,  eince  1884. 
Govt.  Oba.,  before  1884. 
Dudley  Obs.,  since  1893. 
Dudley  Obs.,  before  1893. 

AtBouzar^ah.  Old  Obo.  3'.8  8.,  8*  E. 
a  Obs.  Western  Univ.of  Pa.,8iiioe  1905. 
Obs.  Western  Univ.of  Pa., before  1906. 
Amberst  CoUeee  Obs.,  since  190S. 
Lawrence  Obs.,  before  1903. 

Detroit  Obs.,  Univ.  of  Miclu 
Underwood  Obs.,  Lawrence  College. 
Royal  Observatory. 
Branch  of  Harvard  Coll.  Obe. 
Armagh  Observatory. 

c  National  Observatory. 
Johns  Hopkins  Univ.  Obs. 
Remeis  Ooservatory. 
Fabra  Obs.,  Acad,  of  Sci.  and  Arts. 
Smith  Obs.,  Beloit  College. 

Hamburg  Obs.,  since  1909. 
Students^  Obs.,  Univ.  of  Cal. 
Royal  Obs.,  since  1835. 
Royal  Obs.,  before  1835. 
Urania  Observatory. 

Treptow  Observatory. 
ObsjBrvatory,  Cantonal  Univ. 
National  Observatory. 
Private  Obs.  of  Earl  of  Rosse. 
Kirkwood  Obs.,  Univ.of  Ind. 

National  Observatory. 
Government  Observatory. 
Royal  Observatory. 
Obs.,  Univ.  of  Bordeaux. 
Boston  Univ.  Obs.,  since  1908. 

Boston  Univ.  Obs.,  before  1906. 
Obs.  of  Herr  von  Btllow. 
Formerly  Olber's  Obs. 
Royal  University  Obs. 
Brisbane  Observatory. 

Royal  Obs.,  since  1891. 
Royal  Obs.,  before  1891. 
University  Observatory. 
University  Observatory. 
Harvard  College  Obs. 

Royal  Observatory. 
International  Lat.  Obs. 
Royal  Obs.  of  Catania  and  Etna. 
University  Observatory. 
Leander  McCormlck  Obs.,  Univ.  Va. 


«  Name  of  Wesleni  Univ.  of  Pa.  changed  in  1008;  now  the  Univ.  of  Pittsburgh. 
^  Profettional Papert,  Corpt  of  Engineert,  U.  S.  A.,  1882. 
c  Old  meridian  circle  V'.A  8.,  O-.l  W.  of  Cerole  Syngros. 
d  RetuUate  det  Inurnationalen  Breitendienttetf  1900-1906. 
e  With  the  new  value  of  the  longitude  of  Sydney. 
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Authority  for— 


Latitude. 


U.  S.  Lake  Survey,  1864. 
Astron,  Nach.,  Nr.  3193, 1893. 
PvhlicatWM  of  the  Obs. ,  1908. 
Letter  fiom  Director,  1897. 
Letter  from  Director,  1913. 

AMiron.  Nach..  Nr.  2653, 1883. 
Eph.  Astron,  ae  Caimbra,  1889. 
Tmna.  Aeod,  ttfSci.  of  St.  Louii,  1804. 
Letter  from  Director,  1913. 
Britiah  NauHcal  Almanac. 

Remliados  del  Obs.,  1887. 
Letter  from  Director,  1913. 
Letter  from  Director,  1897. 

Oreat  Trig.  Surveji  of  India,  1900. 

Letter  from  Directs,  1913. 

Le$  OU.  Atiron.,  BrazeUei,  1M7. 
PvblOtationen  der  Stemw.,  1911. 
Berliner  Jakrhuch. 
Trant.  RopfU  DubUn  Soe.,  1880. 
Letter  from  Boyal  Astronomer,  1807. 

Letter  from  Director,  1913. 
A8tr(m.  Nach.,  Nr.  643, 1848. 
ManMp  Notket,  R.  A.  8.,  1907. 
Monthly  Ndtieet.R.A.  8.,  1830. 

Letter  from  Director,  1912. 

Letter  from  Director,  1893. 
Britiah  Nautical  Almanac. 
See  footnote  (/). 

Let  Obt.  Attron..BTUxoVtM,  1907. 

liemoire  par  J.  Fidoux,  1900. 

Letter  from  Director,  1897. 
See  footnote  (0. 
Astron.  Nach.,  Nr.  2625, 1884. 
First  Glasgow  Catalogue,  1870. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1918. 
Astrcm.  Nach.,  Nr.  4428, 1910. 
Letter  from  Director,  1912. 
Greenwich  Observations,  1910. 
Letter,  Director  new  Obs.,  1913. 

Letter  from  Director,  1913. 
Letter  from  Director,  1894. 
Proc.  Amer.  Ph.  Soc.,  1883. 
Letter  from  Director,  1913. 

PiMfk.  det  Ob».,  KMgHvM,  1902. 

PvbUk.  de$  Ob8.,K(Mg9ttM,  1902. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  2633, 1884. 
Hong  Kong  Observatums, IS97. 
Let  Obs.  Astron.,  BruzeUes,  1907. 


Longitude. 


Smithsonian  Report,  1886. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astronomical  Journal,  1897. 
Astronomical  Journal,  1854. 
Letter  from  Director,  1913. 

Astron.  Nach..  Nr.  2553, 1883. 
Eph.  Astron.  ae  Coimhra,  1889. 
Tram.  Acad.  qf8d.  €f8L  Louie,  1804. 
Letter  from  Director,  1899. 
Astron.  Nach.,  Nr.  3993, 1905. 

ResuUados  del  Obs.,  1887. 
Letter  from  Director,  1913. 
Letter  from  Director,  1897. 
Letter  from  Supt.  of  Survey,  1913. 
Letter  from  Director,  1913. 

Lee  Obe.  Aetron.,  Bruxelles,  1907. 
Astron.  Nach.,  Nr.  3993, 1905. 
Berliner  Jakrbuch. 
Trans.  Royal  Irish  Acad.,  1838. 
Letter  from  Royal  Astronomer,  1807. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Edinburgh  Observations,  1858. 
Letter  ftom  Director,  1912. 

Letter  from  Director,  1893. 
British  Nautical  Almanac. 
See  footnote  (*). 

Lee  Obe.  Aetron.,  BruzeUes,  1907. 
Astron.  Nach.,  Nr.  3993, 1905. 

Astron.  Nach.,  Nr.  3993, 1905. 
See  footnote  («). 
Washington  Observations,l%77 . 
MontMp  Notkee.R.  A.  8.,  1805. 

Letter  from  Director,  1913. 

Letter,  Director  new  Obs. ,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1912. 
Greenwich  Observations,  1910. 
Astron.  Nach.,  Nr.  3993, 1905. 

Letter  from  Director,  1913. 
Letter  from  Director,  1894. 
Proc.  Amer.  Ph.  Soc,  1883. 
Letter  from  Director,  1913. 
PvbUk.  dee  Obe.,  KUnigetiM,  1902. 

Pnblik.  det  Obe.,  KOntgttukl,  1902. 
Astron.  Nach.,  Nr.  3993, 1905. 
British  Nautical  Almanac, 
Letter  from  Director,  1897. 
La  Obe.  Aetron.,  BruzeUes,  1907. 


Description. 


o  Dearborn  Observatory. 
University  Observatory. 
Cincinnati  Obs.,  since  1873. 
Cincinnati  Obs.  before  1873. 
Case  Obs.,  Case  BohwA  of  Appl'd  ScL 

Litchfield  Obs^Hamflton  College.   J 
Univenrity  Observatory. 
Laws  Obs.,  Univ.  of  Mo. 
McMillin  Obs.,  State  Univ. 
University  Observatory. 

National  Observatory. 
Imperial  and  Royal  Obs. 
Obs.  of  the  School  of  Navigation. 
Haig  Obs.,  Trig.  Surrey  of  India. 
Chamberlin  Obs.,  Univ.  of  Denver. 

Drake  Univ.  Obs. 
Imperial  University  Obs. 
b  Baron  Engelhardt's  Obs. 
Dtmsink  Obs.,  Trinity  CoUege. 
«  Lord  Crawford's  Obs. 

University  Observatory. 
Municipal  Obs.,  Bilk. 
Royal  Obe.8inoe  1996;  Blaekford  HflL 
d  Rojral  Obs.  before  1895;  Calton  HflL 
Elmira  Collie  Obs. 

Dearborn  ObB.,North  Western  Univ. 
Lowell  Observatory. 
International  Lat.  Obs. 
Smith  Observatory. 
Municipal  Observatory. 

Hydrographic  Institute. 
Georgetown  College  Obs. 
Morrison  Observatory. 
University  Observatory. 
Ducal  Obs.  since  1857. 

Ducal  Obs.  before  1857. 
Ro^  University  Obs. 
McKim  Obs.,  De  Pauw  Univ. 
/Royal  Observatory. 
Q  Hamburg  Observatory  before  1900. 

A  Imperial  Marine  Obs. 
Shattuok  Obs^  Dartmouth  Ccrflege. 
Haverford  College  Obs. 
Astron.  Institute,  KOnigstuhl  Obi. 
Astrophys.  Inst,  KOaigstuhl  Obi. 

i  Dr.  Wolf's  Obs.  before  1898. 
Imperial  Univ.  Obs. 
Astrophysical  Observatory. 
Colonial  Observatory. 
Obs.,  Univ.  of  Iowa. 


•  Transferred  to  Evanston.  ni.,  in  1887. 

b  Instruments  transforrad  to  Univ.  of  Kasan  in  1897. 

e  Instruments  transferred  to  Royal  Obs.  at  Edinburgh  in  1896. 

d  aty  Obs.  since  1896. 

e  Based  upon  data  from  the  U.  S.  C.  and  G.  Survey. 

/ Point  ofrefBrance before  1861, 7}  ft.  N.,  19 ft.  W. 

p  At  Bergedorf  since  1900. 

h  Transit  instrument  before  1906,  O^'-S  N.,  0«.04  W. 

i  Instruments  transferred  to  tlie  Astrophysical  Institute  of  the  Kflnigstuhl  Obe.  in  1896. 

/  ReefUtaU  dee  Jntemathnalen  BreitendieneUe,  1900-1908. 

1  ReenUate  dee  JtUemationaUn  Breitendienetes,  Band  1, 1908. 
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Aotbority  for— 


No. 


Latitude. 


[01 
102 
103 
104 
105 

106 
i07 
108 
L09 
[10 

11 
12 
13 
.14 
IS 

16 
17 
18 
19 
120 

121 
22 
L23 
24 
125 

26 
27 
2S 
[29 
[30 

[31 
32 
[33 
[34 
[35 

[36 
37 
38 
39 
L40 

[41 
[42 
[43 
[44 
L45 

146 
[47 
[48 
[49 
.50 


Letter  from  the  Dean,  1913. 
Letter  from  the  Dean,  1913. 
Memoirs,  R.  A.  8.,  1879. 
Letter  from  Director,  1913. 
Letter,  Director  new  Obs.,  1913. 

V.  J.  8.  Astron.  Geselly  1910. 
Transvaal  Obs.  Circular^  1910. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Publications  of  t^e  Obs.,  1911. 

Letter  from  Director,  1897. 
Annalea  de  V  Obs.,  Vol.  IV,  1893. 
Le9  Obi.  Astron. f  Bruxelles,  1907. 
Les  Obs.  Astron.,  Bruxelles.  1907. 
Letter  from  Director,  1913. 

Letter  from  Director,  1897. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter,  Diieotor  new  Obs.,  1913. 

Lea  Obs.  Astron^  Bruxelles,  1907. 
Letter  from  Director,  1913. 
IfoniMy  Notices,  R.  A .  8.,  1894. 
British  KautieoJ  Almanac,  1872. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1897. 
Letter  from  Director,  1897. 
Publications  of  the  Obs.,  1892. 
Oreat  Trig.  Survey  of  India,  1900. 

Annuario  del  Obs.,  1912. 
Les  Obs.  Astron.,  Bruxelles,  1907. 
Letter  from  Director,  1913. 
Astron.  Nadi.  Nr.  758, 1851. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obe.,  1913. 
Mag.  and  Meteor.  Results,  1908. 
Astron.  Results,  1881-84. 
Les  Obs.  Astron.,  Bruxelles,  1907. 
Letter  from  Director,  1894. 

British  NauHcal  Almanac. 
Letter  from  Director,  1913. 
See  footnote  (*). 
Letter  from  Director,  1913. 
Letter  from  Director,  1912. 

Les  Obs.  Astron.,  Bruxelles,  1907. 
Publications  of  the  Obs.  1900. 
Astrophysical  Journal,  1906. 
Letter  from  C.  G.  Abbot,  1912. 
Letter  from  Director,  1897. 


Longitude. 


Letter  from  the  Dean,  1913. 
Letter  from  the  Dean,  1913. 
See  footnote  («). 
Letter  from  Director,  1913. 
Letter,  Director  new  Obs.,  1913. 

V.  J.  8.  Astron.  Oesell.,  1910. 
Transvaal  Obs.  Circular,  1910. 
Letter  from  Director,  1913. 
Publications  of  the  Obs.,  1911 
Letter  from  Director,  1913. 

Letter  from  Director,  1897. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3993, 1905. 
Les  Obs.  A  stron.,  Bruxelles,  1907. 
Astron.  Nach.,  Nr.  3993, 1905. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter,  Director  new  Obs.,  1913. 

Les  Obs.  Astron. f  Bruxelles,  1907. 
Astron.  Nach.,  Nr.  3202, 1893. 
Monthly  Notices,  R.  A.  S.,  1894. 
British  Nautical  Almartac,  1872. 
Astron.  Nach.,  Nr.  3993, 1905. 

Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1897. 
Astron.  Nach.,  Nr.  3202, 1893. 
Letter  from  Director,  1912. 
Oreat  Trig.  Survey  of  India,  1901. 

Astron.  Nach.,  Nr.  3993, 1905. 
Les  Obs.  Astron.,  Bruxelles,  1907. 
Lich  Obs.  Bulletin,  1908. 
British  Nautical  Almanac,  1901. 
Astron.  Nach.  Nr.  3993, 1905. 

Letter,  Director  new  Obs.,  1913. 
Mag.  and  Meteor.  Results,  1908. 
*  Astron  Results,  1881-84. 
Les  Obs.  Astron.,  Bruxelles,  1907. 
Letter  from  Director,  1894. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Les  Obs.  Astron^  Bruxelles,  1907. 
Letter  from  Director,  1913. 
U.  S.  C.  and  0.  S.  Report,  1897. 

Astron.  Nach.,  Nr.  3993, 1905. 

U.  S.  C.  and  Q.  8.  Report,  1897. 
Astrophysical  Journal,  1906. 
Letter  from  C.  G.  Abbot,  1912. 
Astron.  Nach.,  Nr.  3993, 1905. 


Description. 


a  Fuertes  Obs.,  Cornell  Univ. 
ft  Fuertes  Obs.,  Cornell  Univ. 
Mr.  Hall 's  Obs.,  Montego  Bay. 
Univ.  Obs.,  since  1888. 
Univ.  Obs.,  before  1888. 

The  late  Dr.  Winkler's  Obs. 
Union  Obs. ,  formerly  Transvaal  Oba 
Archiepiscopal  Haynald  Obs. 
Engelhardt  Obs.,  Univ.  of  Easan. 
University  Observatory. 

Meteorolocical  Obs.,  London. 
Imperial  Univ.  Obs. 
<*  Royal  University  Obs. 
Near  Asz6d,  Hungary. 
Royal  University  Obs. 

Obs.  of  the  Benedictines. 
National  Univ.  Obs. 
University  Observ^atory. 
University  Obs.,  since  1861. 
University  Obs.,  before  1861. 

University  Obs.,  Cointe. 
Obs.  of  Lisbon. 
Bidston,  Birkenhead,  since  1867. 
Liverpool  Obs.,  before  1867. 
Royal  Univ.  Obs.,  since  1867. 

Royal  Univ.  Obs.,  before  1867. 
Manora  Observatory. 
Obs.  of  Uie  Univ.,  St.  Genia  Laval. 
Washburn  Obs.,  Univ.  of  Wis. 
Obs.  founded  by  East  India  Co. 

Astron.  and  Meteorolof?.  Obs, 
Meteorological  Observatory. 
Chronom.  and  Time  8ta.,  Navy  Yd. 
Col.  Cooper's  Observatory'. 
See  footnote  («). 

See  footnote  (/). 

Royal  Alfred  Obs. 

0  Government  Observatory. 

Seine-et-Oise,  near  Paris. 

Wedeyan  University  Obs. 

Royal  Observatc«y,  Brera. 
Obs.  Univ.  of  Minn. 
International  Lat.  Obs. 
Royal  Univ.  Geophysical  Obs. 
McGill  University  Obs. 

Obs.  of  the  Imperial  Univ. 
Lick  Obs.,  Univ.  of  Cal. 
Solar  Obs.,  Carnegie  Inst. 
Blanch  of  Smithson.  Astrophys.  Obs. 
Royal  Observatory. 


a  Since  1902. 

f>  Before  1902. 

s  British  Report  on  Transit  of  Venus,  1882. 

d  Old  positioil  of  meridian  circle,  ^'.9  N.,  0>.12  E. 

'National  Obs.,  Univ.  of  Aiz-lCarseiUee,  since  1864-66. 

/National  Obs.,  at  Acoooles,  before  1864H)6. 

9  Transferred  from  WHliamstown  in  1861. 

h  Resultate  des  Intemationalen  BreitendienHes,  190(^-1908. 

i  With  the  new  values  of  the  longitudes  of  Adelaide  and  Sydney. 
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Authoritj  tor- 


Latitude. 


Letter  from  Director,  1897. 
Letter  from  the  Dean,  1913. 
Swiss  Trianffulation,  1890. 
Letter  from  Director,  1913. 
Letter  from  Director,  1893. 

Lettw,  Direotor  new  01)8.,  1803. 
OmirUmikmt/nm  th$  Obt.,  1900. 
Letter  from  Director,  1879. 
AmndUi  de  POb:,  Tome  n,  1887. 
Le$  Ote.  Atinn,,  BnizeUcs,  1007. 

Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
Letter  from  Director,  1912. 
Pulkowa  MiUeaungen,  No.  86, 1013. 

Letter  from  Director,  1897. 

Letter  from  Director,  1897. 
Letter  from  Director,  1912. 
Letter  from  Director,  1912. 
Letter  from  Chief  Astronomer,  1913. 
Smithsonian  Report,  1880. 

BaitsUffe  CaUOogu^  nfSUm,  1900. 
Otford  Attron,  Ob$enaiUmif  1878. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  tem  Director,  1913. 

MerkUsn  Obmtfotkms,  Vol.  3, 1908. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Verdg,  K,  Prtuu.  Geod.  Iiut.,  1906. 
Smithsonian  Report,  1880. 

Prague  Ohdervations,  1907. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1893. 
Aitrtm.  Nach.,  Nr.  2254, 1879. 

Description  de  VObs.,  1845. 
Letter  from  Director,  1912. 
Letter  from  Director,  1897. 
Letter  from  Director,  1897. 
See  footnote  (<^). 

Menume  del  R.  Osserv,,  1904. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
PtUM.  deUa  Svecola  Vaticana,  1905. 
ATmaUidefObs.,  1892. 

Letter,  Direotor  new  Obe.,  1913. 
Letter  from  Director,  1897. 
Letter  from  Director,  1911. 
Letter  from  Director,  1913. 
Letter,  Direotor  new  Obs.,  1913. 
Letter  from  Director,  1913. 


Longitude. 


Astnm,  Nach.,  Nr.  3202, 1893. 
Letter  from  Directw,  1893. 
Astron.  Nach.,  Nr.  3202, 1893. 
Letter  from  Director,  1913. 
See  footnote  (A). 

Letter,  Direotor  new  Obe.,  1808. 
QmtrUmHimt/rom  tk$  Obt.,  1906. 
British  Nautical  Almanac. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3202, 1893. 

Harvard  Annals,  1893. 
Publications  of  Obs.,  1901. 
Letter  from  Director,  1912. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3993, 1905. 

Letter  from  Director,  1897. 
Letter  from  Director,  1912. 
Letter  from  Director,  1912. 
Letter  from  Chief  Astronomer,  1913. 
Smithsonian  Report,  1880. 

Radcliffe  Observations,  1842. 
Oxford  Attnn.  OhtervatUnu,  1878. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3202, 1893. 
Astron.  Nath.,  Nr.  3993, 1905. 

i  Meridian  Observatioiu,  Vol.  2, 1906. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Smithsonian  Report,  1880. 

Astron,  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 

Wathington  Observations,  1878. 
Letter  from  Director,  1893. 
Astron.  Ncu^.,  Nr.  2254, 1879. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1912. 
Letter  from  DirecUwr,  1897. 
Astron.  Nach.,  Nr.  3993, 1905. 
See  footnote  («). 

Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
U.  S.  C.  and  O.  8.  Report,  1897. 
Letter  from  Director,  1911. 
Letter  from  Director,  1913. 
Letter,  Direotor  new  Obs.,  1913. 
Letter  from  Director,  1913. 


Description. 


Boyal  Obs.,  Capo  di  Monte. 
Obs.  of  Vanderoilt  Univ. 
Cantonal  Observatory. 
SchanckObs. ,  Rutgers  College. 
Yale  Univ.  Obe.,  since  1882. 

Yale  Univ.  Obs.,  before  1882. 
Columbia  Univ.  Obs.,  since  1897. 
Columbia  Univ.  Obs.,  before  1807. 
Mt.  Gros,  near  Nice. 
Naval  Observatory. 

Smith  College  Obs. 
a  Goodsell  Obs.,  Carleton  CoUsc*. 
Chabot  ObsOTvatory. 
Branch  of  Pulkowa  Obs. 
University  Observatory. 

Bo^  Astrophysical  Obs. 
Creighton  University  Obs. 
Obs.  Univ.  of  Maine. 
Dominion  Astronomical  Obfl. 
Obs.  Univ.  of  Misedssippi. 

Radcliffe  Observatory. 
University  Observatory. 
Royal  University  Obs. 
Royal  Observatory. 
Observatory  of  Paris. 

Government  Observatory. 
Flower  Obs.,  Univ.  of  Pa. 
See  footnote  (Jf). 
Royal  Astrophysical  Obs. 
Vassar  College  Obs. 

Imperial  and  Royal  Obs. 
Halsted  Obs.,  Princeton  Univ. 
Obs.  of  Instruction,  Princeton  Unf7. 
Ladd  Obs.,  Brown  Univ. 
Mr.  Seagrave's  Observatory. 

Obs.  Central  Nicolas. 

Quebec  Obs^  Plains  of  Abraham. 
National  Observatory. 
Polytechnic  School  Obs. 
National  Observatory. 

Royal  Obs.  at  Roman  College. 
Rojral  Univ.  Obs.  at  Capitol. 
Vatican  Obs.,  since  1906-7. 
<*  Vatican  Obs.,  before  1906-7. 
Naval  Obs.,  since  1797. 

«  Naval  Obs.,  before  1797. 
Davidson  Observatory. 

Southern  Obs.  of  Carnegie  Inst. 
/National  Obs.,  since  1862. 
9  National  Obs.  .before  1862. 
National  Obs.,  Espejo. 


a  Old  observatory,  1877-1888,  415  feet  W. 

b  Observatory  of  Imperial  and  Royal  Hydrographio  Office. 

c  Green  and  Davis,  TelegrapMc  Determinalions  o/  Longitudes  on  the  East  Coast  of  South  America,  1880. 

d  In  the  Gregorian  tower. 

<  In  Cadiz. 

/  In  Quinta  Normal. 

g  On  the  hill  Santa  Lucia,  in  Santiago. 

A  Based  upon  data  from  the  U.  S.  C.  and  0.  Survey. 

*  With  the  new  value  of  ttie  longitude  of  Sydney. 
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No, 


Authority  for— 


Letitade. 


202 
203 
204 
205 
206 

207 
208 
209 
210 
211 

212 
213 
214 
215 
216 

217 
218 
219 
220 
221 

222 
223 
224 
225 

226 

227 
228 
229 
230 
231 

232 
233 
234 
235 

236 

237 

238 
239 
240 
241 

242 
243 
244 
245 
246 

247 
248 
249 
260 
251 
252 


Letter  from  Director,  1913. 
Amer,  Jour,  ofSci.^  1883. 
Letter  from  Director,  1897. 
Astron,  iVa*.,  Nr.  2582, 1884. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 
Annalen  der  Stemw.,  1896. 
Letter  from  Director,  1912. 
Astron.  Remits,  1879-81. 
Letter  from  Director,  1891. 

Annuario  del  Obs.,  1902. 
Letter  from  Director,  1897. 
Les  0b9.  Astron.,  Bruxelles.  1907. 
Pubbl  deWOBserv,,  1900. 
Annales  de  VObs.,  1894. 

Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
Annalea  de  VObs.,  1912. 
Letter  from  Director,  1913. 
Letter,  Director  new  Obs.,  1913. 

Astron.  Nach.,  Nr.  4588, 1912. 
See  footnote  (<). 
British  NatUical  Almanac. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Letter  from  Director,  1897. 
See  footnote  ('). 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Letter,  IMreotor  New  Obs.,  1913. 
Letter  from  Director,  1913. 
See  footnote  (*). 
Letter,  Director  new  Obs.,  1913. 
Berliner  Jahrbuch, 

Publik.  der  Stemw.,  1892. 
Astron.  Nach.,  Nr.  4666, 1913. 
U.  8.  Naval  Ob».  Publicathns,  1900. 

See  footnote  (»»). 

Letter  from  Director,  1912. 

Astronomical  Journal,  1897. 
Letter  from  Director,  1912. 

New  Zealand  Gazette,  Feb.  29. 1912. 
Letter  from  Director,  1891. 
Letter  from  Director,  1913. 

Astrophysical  Journal,  1901. 
Letter  from  Director,  1893. 
Letter  from  Director,  1913. 
Monthly  NoticeStR.A.S.,  1884. 
Annales  de  VObs.,  1907. 
Letter  from  Director,  1913. 


Longitude. 


Description. 


Wa»MngUm  Oheervationn,  1875. 
Letter  from  Director,  1913. 

U.  8.  C.  and  O.  8.  Report.  1897. 

AstT(m.  Nach.,  Nr.  2582, 1884. 
Astron.  Nach.,  Nr.  3993, 1905. 

Monthly  Notices,  R.  A.  5.,  1851. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1912. 
See  footnote  (^). 
Letter  from  Director,  1891. 

Annuario  del  Obs.,  1902. 
Letter  from  Director,  1897. 

Les  Obs.  Astron.,  Bmxellee,  1907. 
Letter  from  Director,  1913. 
Annales  de  VObs.,  1894. 

Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
British  Nautical  Almanac. 
Letter  from  Director,  1913. 
Letter,  Director  new  Obs.,  1913. 

Letter  from  Director,  1913. 
See  footnote  (0* 
British  Nautical  Almanac. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 

Letter  from  Director,  1897. 
Letter  from  Director,  1912. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Letter,  Dlieotor  new  Obe.,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 

Letter,  Director  new  Obs.,  1913. 
Berliner  Jahrbudi. 

Astron.  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3993, 1905. 
U.  8.  C.  and  G.  3.  Report,  1897. 
U.  8.  C.  and  G.  8.  Report,  1897. 

Letter  from  Director,  1912. 

Astronomical  Journal,  1897. 
Les  Obs.  Astron.,  Bmxelles,  1907. 
New  Zealand  Gazette,  Feb.  29, 1912. 
Letter  from  Director,  1891. 
Astron.  Nach.,  Nr.  3993, 1905. 

Astrophysical  Journal,  1901. 
Letter  from  Director,  1893. 
Letter  from  Director,  1913. 

•  ifonO/y  Notices,  R.  A.  8.,  1888. 
Annates  de  VObs.,  1907. 
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h  Letter  from  Oovecnment  Astronomer  at  Adelaide,  1913.  ^  Before  1879. 

e  Since  1898.  *  Old  observatory  9"  N.,  1«.2  E. 

4  Before  1898.  <  ResuUate  des  IntematUmalen  Sreitendienstes,  Band  1. 1903. 

eResuUaiedes  Intemationalen  Rreitendlenstes,  1900-1908.  «•  Washijufton  Observations  for  1802,  Appendix  I,  pp.  XXI  and 
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0  At  PalasKO  Madama.  »  And  the  new  value  of  the  longitude  of  Sydney. 

h  Astron.  Arbeiten  des  K.  K.  Gradmessungs-Bureau,  1896. 
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FINDING  THE  LATITUDB  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1916. 

Heduce  the  observed  altitude  of  Polaris  to  the  true  altitude. 

Heduce  the  recorded  tame  of  observation  to  the  local  sidereal  time. 

Take  out  the  App.  R.  A.  and  App.  Decl.  of  Polaris  for  the  time  of  observation. 

Subtract  the  App.  R.  A.  from  the  local  sidereal  time  of  observation  and  the  remainder  is  the 
lour-angle  of  Polaris. 

With  this  hour-angle  as  the  vertical  argument,  and  the  App.  Decl.  of  Polaris  as  the  horizontal 
kigument,  take  out  the  correction  from  Table  I  and  add  it  to  or  subtract  it  from  the  true  fdtitude, 
kccording  to  its  si^gn. 

For  other  altitudes  than  45^,  corrections  taken  from  the  supplementary  table  at  the  bottom 
>f  Table  I  (Table  la)  may  be  applied  when  necessary  for  the  degree  of  accuracv  required. 

Example, — 1916,  August  6,  at  10^  40™  30*  P.  M.  local  mean  solar  time,  in  longitude  69**  west 
>f  Greenwich,  suppose  the  true  altitude  of  Polaris  to  be  33*^  20^  0^^,  required  the  latitude  of  the 

>lace. 

h     m  s 

Local  astronomical  mean  time 10    40  30 

Reduction  from  Table  III  for  10»>  40»  30- +  1  45 

Greenwich  sidereal  time  of  mean  noon,  August  5,  page  10        .             8    54  49 

Reduction  from  Table  III,  for  longitude  (aS'' 66™  west,  or  plus)               +  0  39 

h      m      8 

Sum  ^havin^  regard  to  signs)  is  equal  to  local  sidereal  time  .  19    37    43 

R.  A.  of  Polaris  (page  281)  for  time  of  observation    ...  1    30    18 

h     m      ■ 
Remainder  is  equal  to  hour-angle  of  Polaris  ....  18      7    25 

Decl.  of  Polaris  (page  281)  for  time  of  observation  88**  51^  25^^ 

True  altitude +33    20      0 

Correction  from  Table  I -1    32 

Correction  from  Table  la -14 

Latitude  of  the  place +33    18    14 

Observations  of  Polaris  for  latitude  should  be  made  when  practicable  near  the  times  of  upper 
»>  of  lower  culminations  (hour-angle  0^  or  12^).  However,  at  sea,  if  made  near  elongation  (houi^ 
ingle  6*^  or  18^^),  the  hour-angle,  and  hence  the  local  time,  should  be  known  within  one  minute. 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1916. 
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FOB  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1916. 
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+63  15 

19 
19 
18 
17 
16 

+63    6  ,j. 
63  25  \l 

63  43  Is 

64  ll3 
64  18  1^ 

13  27 

36 

63  34 

24 

39 

63  53 

21 

42 

64  11 

18 

45 

64  28 

15 

10  48 

+65  22  ... 
65  88  1^ 

65  53  1^ 

66  8  12 
66  22  14 

+65  13  irt 
65  29  15 
65  44  1^ 

65  59  1? 

66  13  1^ 

+65    3  Tft 
65  19  1$ 
65  34  1^ 

65  49  J^ 

66  3  14 

+64  54  ,ft 

65  10  |; 

65  25  W 

65  40  12 
65  54  j3 

+64  44 

16 
15 
15 
14 
13 

+64  35  ,ft 

64  51  \% 

65  6  \l 

66  20  |4 
66  34  J^ 

13  12 

51 

65    0 

9 

54 

65  15 

6 

10  57 

65  30 

3 

11    0 

65  44 

13    0 

11    3 

+66  35  T« 

66  48  \i 

67  0l2 
67  12  1? 
67  23  11 

+66  26  TO 
66  39  \i 

66  51  \\ 

67  2  11 
67  13  IJ 

+66  16  TQ 
66  29  i; 
66  41  |t 

66  52  11 

67  3  11 

+66    7  ,0 
66  19  \i 
66  31  If 
66  42  II 
66  53  15 

+65  57 

12 
12 
12 
10 
10 

+65  47  ,^ 
66    Ol^ 
66  12  If 
66  23  |1 
66  33  I5 

12  67 

6 

66    9 

64 

9 

66  21 

61 

12 

66  33 

48 

15 

66  43 

46 

11  18 

+67  33    r. 

67  42    S 

67  50    2 

67  58    ; 

68  5    J 

+67  23    0 
67  32    \ 
67  40    \ 
67  48    ? 
67  55    ^ 

+67  13    0 
67  22    \ 
67  30    5 
67  38    2 
67  46    \ 

+67    3    Q 
67  12    ft 
67  20    ft 
67  28    \ 
67  36    \ 

+66  53 

9 
9 
8 
7 
6 

+66  43    0 

66  52    S 

67  1    5 
67    9    ? 
67  16    I 

12  42 

21 

67    2 

39 

24 

67  11 

36 

27 

67  19 

33 

30 

67  26 

30 

11  33 

+68  12    ft 
68  18    \ 
68  23    \ 
68  28    2 
68  32    4 

+68    2    « 
68    8    S 
68  13    2 
68  17    I 
68  21    ^ 

+67  52    ft 

67  58    \ 

68  3    2 

68  8  ; 

68  11    \ 

+67  42    ft 
67  48    \ 
67  53    \ 

67  58    X 

68  1    3 

+67  32 

6 

5 

5 

3 
3 

+67  22    ft 
67  28    5 
67  33    % 
67  38    5 
67  41    3 

12  27 

36 

67  38 

24 

39 

67  43 

21 

42 

67  48 

18 

45 

67  51 

15 

11  48 

+68  36    « 
68  37    ; 
68  39    f 
68  40    \ 

+68  40    " 

+68  24    « 
68  27    X 
68  29    f 
68  30    i 

+68  30    " 

+68  14    « 
68  17    % 
68  19    1 
68  20    1 

+68  20    " 

+68    4    « 
68    7    i 
68    9    f 
68  10    i 

+68  10    " 

+67  54 

3 
2 
1 
0 

+67  44    « 
67  47    i 
67  49    f 
67  60    i 

+67  50    " 

12  12 

51 

67  57 

9 

54 

67  59 

6 

11  57 

68    0 

3 

12    0 

+68    0 

12    0 

TABLE  la. 


Table  I  has  been  computed  for  an  altitude  of  45°.    For  other  altitudes,  corrections  taken 
from  the  following  table  may  be  applied  when  the  desired  degree  of  accuracy  requires  it. 


Altitude. 

Altitude 

.    ^^.....-^ 

10° 

20° 

30° 

40° 

50° 

60° 

70° 

.-.--*'''''^ 

H.  A. 

^^      --^^ 

,„.,^^^ 

H.A. 

h 

h 

It 

n 

It 

ti 

ti 

ti 

It 

ll 

h 

0 

12 

0 

0 

0 

0 

0 

0 

0 

12 

24 

1 

11 

-  2 

-  2 

-  1 

0 

0 

+  2 

+  5 

13 

23 

2 

10 

8 

7 

4 

-2 

+2 

8 

18 

14 

22 

3 

9 

17 

13 

9 

3 

4 

15 

36 

15 

21 

4 

8 

25 

20 

13 

5 

6 

23 

54 

16 

20 

5 

7 

32 

24 

16 

6 

7 

28 

67 

17 

19 

e 

6 

-34 

-26 

-17 

-7 

+8 

+30 

+72 

18 

18 

688 


TABLE  II. 


SIDEREAL  INTO  MEAN  SOLAR  TIME. 

TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
real 

0^ 

1^ 

2^ 

3^ 

4h 

5^ 

6*^ 

7^ 

^JVK^ 

m 

m    8 

m     8 

m     8 

m    8 

m      8 

m    t 

m     8 

m      s 

a 

t 

0 

0  0.000 

0   9.830 

0  19.659 

0  29.489 

0  39.318 

0  49.148 

0  58.977 

1    8.807 

0 

O.000 

1 

0  0.164 

0   9.993 

0  19.823 

0  29.653 

0  39.482 

0  49.312 

0  59.141 

1    8.971 

1 

om 

2 

0  0.328 

0  10.157 

0  19.987 

0  29.816 

0  39.646 

0  49.475 

0  59.305 

1    9.135 

2 

am 

3 

0  0.491 

0  10.321 

0  20.151 

0  29.980 

0  39.810 

0  49.639 

0  59.469 

1    9.298 

3 

O.OP^ 

4 

0  0.655 

0  10.485 

0  20.314 

0  30.144 

0  39.974 

0  49.803 

0  59.633 

1    9.462 

4 

0.011 

5 

0  0.819 

0  10.649 

0  20.478 

0  30.308 

0  40.137 

0  49.967 

0  59.796 

1    9.626 

5 

0014 

6 

0  0.983 

0  10.813 

0  20.642 

0  30.472 

0  40.301 

0  50.131 

0  59.960 

1    9.790 

6 

0.01^: 

7 

0  1.147 

0  10.976 

0  20.806 

0  30.635 

0  40.465 

0  50.295 

1    0.124 

1    9.954 

7 

0.01§ 

8 

0  1.311 

011.140 

0  20.970 

0  30.799 

0  40.629 

0  50.458 

1    0.288 

1  10.118 

8 

OOE 

9 

0  1.474 

0  11.304 

0  21.134 

0  30.963 

0  40.793 

0  50.622 

1    0.452 

1 10-281 

9 

O.OS 

10 

0  1.638 

0  11.468 

0  21.297 

0  31.127 

0  40.956 

0  50.786 

1   0.616 

110.445 

10 

06r 

11 

0  1.802 

0  11.632 

0  21.461 

0  31.291 

0  41.120 

0  50.950 

1   0.779 

110.609 

11 

o.d» 

12 

0  1.966 

0 11.795 

0  21.625 

0  31.455 

0  41.284 

0  51.114 

1    0.943 

110.773 

12 

am 

13 

0  2.130 

011.959 

0  21.789 

0  31.618 

0  41.448 

0  51.278 

1    1.107 

110.937 

13 

am 

14 

0  2.294 

0  12.123 

0  21.953 

0  31.782 

0  41.612 

0  51.441 

1    1.271 

1 11.100 

14 

am 

15 

0  2.457 

0  12.287 

0  22.117 

0  31.946 

0  41.776 

0  51.605 

1    1.435 

111.264 

15 

0.041 

16 

0  2.621 

0  12.451 

0  22.280 

0  32.110 

0  41.939 

0  51.769 

1    1.599 

1 11 .428 

16 

0.044 

17 

0  2.785 

0  12.615 

0  22.444 

0  32.274 

0  42.103 

0  51.933 

1    1.762 

1  11.592 

17 

o.oa 

18 

0  2.949 

0  12.778 

0  22.608 

0  32.438 

0  42.267 

0  52.097 

1    1.926 

1 11.756 

18 

0.0» 

19 

0  3.113 

012.942 

0  22.772 

0  32.601 

0  42.431 

0  52.260 

1   2.090 

111.920 

19 

O.OK 

20 

0  3.277 

0  13.106 

0  22.936 

0  32.765 

0  42.595 

0  52.424 

1   2.254 

112.083 

20 

0.(g5 

21 

0  3.440 

0  13.270 

0  23.099 

0  32.929 

0  42.759 

0  52.588 

1    2.418 

112.247 

21 

aM 

22 

0  3.604 

0  13.434 

0  23.263 

0  33.093 

0  42.922 

0  52.752 

1   2.582 

1 12.411 

22 

OM 

23 

0  8.768 

0  13.598 

0  23.427 

0  33.257 

0  43.086 

0  52.916 

1   2.745 

1 12.575 

23 

am 

24 

0  3.932 

0  13.761 

0  23.591 

0  33.420 

0  43.250 

0  53.080 

1   2.909 

1  12.739 

24 

am 

25 

0  4.096 

0  13.925 

0  23.755 

0  33.584 

0  43.414 

0  53.243 

1    3.073 

112.903 

25 

00& 

26 

0  4.259 

0  14.069 

0  23.919 

0  33.748 

0  43.578 

0  53.407 

1    3.237 

1  13.066 

26 

ar. 

27 

0  4.423 

0  14.253 

0  24.082 

0  33.912 

0  43.742 

0  53.571 

1    3.401 

113.230 

27 

o.ri 

28 

0  4.587 

0  14.417 

0  24.246 

0  34.076 

0  43.905 

0  53.735 

1    3.564 

113.394 

28 

o.r? 

29 

0  4.751 

0  14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

1    3.728 

1  13.558 

29 

o.o:^ 

30 

0  4.915 

0  14.744 

0  24.574 

0  34.403 

0  44.233 

0  54.063 

1    3.892 

113.722 

30 

o.«: 

31 

0  5.079 

0  14.908' 

0  24.738 

0  34.567 

0  44.397 

0  54.226 

1   4.056 

113.886 

31 

a9s' 

32 

0  5.242 

0  15.072 

0  24.902 

0  34.731 

0  44.561 

0  54.390 

1   4.220 

1 14.049 

32 

o.r 

33 

0  5.406 

0  15.236 

0  25.065 

0  34.895 

044.724 

0  54.554 

1   4.384 

1 14.213 

33 

a^ 

34 

0  6.570 

015.400 

0  25.229 

0  35.059 

0  44.888 

0  54.718 

1   4.547 

1 14.377 

34 

a\s^ 

35 

0  5.734 

0  15.563 

0  25.393 

0  35.223 

0  45.052 

0  54.882 

1   4.711 

1 14.541 

35 

OM 

36 

0  5.898 

0  15.727 

0  25.557 

0  35.386 

0  45.216 

0  55.046 

1   4.875 

1 14.705 

36 

oc** 

37 

0  6.062 

0  15.891 

0  25.721 

0  35.550 

0  45.380 

0  55.209 

1   5.039 

114.868 

37 

o-ic: 

38 

0  6.225 

0 16.055 

0  25.885 

0  35.714 

0  45.544 

0  55.373 

1   5.203 

115.032 

38 

Oiift 

39 

0  6.389 

0  16.219 

0  26.048 

0  35.878 

0  45.707 

0  55.537 

1   5.367 

115.196 

39 

a» 

40 

0  6.553 

0  16.383 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

1   5.530 

115.360 

40 

0J» 

41 

0  6.717 

0  16.546 

0  26.376 

0  36.206 

0  46.035 

0  55.865 

1   5.694 

1 15.524 

41 

ox: 

42 

0  6.881 

0  16.710 

0  26.540 

0  36.369 

0  46.199 

0  56.028 

1   5.858 

115.688 

42 

0X5 

43 

0  7.045 

0  16.874 

0  26.704 

0  36.533 

0  46.363 

0  56.192 

1   6.022 

1 15.851 

43 

cu: 

44 

0  7.208 

0  17.038 

0  26.867 

0  36.697 

0  46.527 

0  56.356 

1   6.186 

1 16.015 

44 

0J5 

45 

0  7.372 

0 17.202 

0  27.031 

0  36.861 

0  46.690 

0  56.520 

1   6.350 

1 16.179 

45 

OJ^ 

46 

0  7.536 

0  17.366 

0  27.195 

0  37.025 

0  46.854 

0  56.684 

1   6.513 

1 16.343 

46 

012 

47 

0  7.700 

0  17.529 

0  27.359 

0  37.188 

0  47.018 

0  56.848 

1   6.677 

116.507 

47 

«.li 

48 

0  7.864 

0  17.693 

0  27.523 

0  37.352 

0  47.182 

0  57.011 

1   6.841 

1 16.671 

48 

6133 

49 

0  8.027 

0  17.857 

0  27.687 

0  37.516 

0  47.346 

0  57.175 

1    7.005 

116.834 

49 

ai34 

50 

0  8.191 

0  18.021 

0  27.850 

0  37.680 

0  47.510 

0  57.339 

1   7.169 

116.998 

50 

0J3: 

51 

0  8.355 

0  18.185 

0  28.014 

0  37.844 

0  47.673 

0  57.503 

1   7.332 

1 17.162 

51 

OJS 

52 

0  8.519 

0  18.349 

0  28.178 

0  38.008 

0  47.837 

0  57.667 

1   7.496 

117.326 

52 

6.14 

53 

0  8.683 

0  18.512 

0  28.342 

0  38.171 

0  48.001 

0  57.831 

1    7.660 

117.490 

53 

0J4B 

54 

0  8.847 

0  18.676 

0  28.506 

0  38.335 

0  48.165 

0  57.994 

1   T.824 

117.654 

54 

OJf 

55 

0  9.010 

0 18.840 

0  28.670 

0  38.499 

0  48.329 

0  58.158 

1   7.988 

1 17.817 

55 

6Ja 

56 

0  9.174 

019.004 

0  28.833 

0  38.663 

0  48.492 

0  58.322 

1   8.152 

1 17.981 

56 

O-IS 

57 

0  9.338 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58.486 

1   8.315 

1 18.145 

57 

6.19 

58 

0  9.502 

0  19.331 

0  29.161 

0  38.991 

0  48.820 

0  58.650 

1   8.479 

118.309 

58 

6  IS 

59 

0  9.666 

0  19.495 

0  29.325 

0  39.154 

0  48.984 

0  58.814 

1   8.643 

1 18.473 

59 

0.U 

TABLE  II. 
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SIDEREAL  INTO  MEAN  SOLAR  TIME. 

TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Bide- 

8^ 

^ 

10^ 

11^ 

12^ 

13^ 

14^ 

15^ 

For 
Seconds. 

in 

m     t 

m     t 

m     t 

m     t 

m     t 

m     t 

m     8 

m     8 

8 

8 

G 

118.686 

128.466 

138.296 

148.125 

1  57.955 

2    7.784 

2  17.614 

2  27.443 

0 

0.000 

1 

118.800 

128.630 

138.459 

148.289 

1  58.119 

2   7.948 

2  17.778 

2  27.607 

1 

0.003 

2 

118.964 

128.794 

138.623 

148.453 

158.282 

2   8.112 

2  17.941 

2  27.771 

2 

0.005 

3 

119.128 

128.958 

1  38.787 

1  48.617 

158.446 

2   8.276 

2  18.105 

2  27.935 

3 

0.008 

4 

119.292 

1  29.121 

1  38.951 

148.780 

1  58.610 

2   8.440 

218.269 

2  28.099 

4 

0.011 

5 

119.466 

129.285 

1  39.115 

148.944 

1  58.774 

2   8.603 

218  433 

2  28.263 

5 

0.014 

6 

1 19.619 

129.449 

1  39.279 

1  49.108 

158.938 

2   8!767 

218.697 

2  28.426 

6 

0.016 

7 

1 19.783 

1  29.613 

1  39.442 

1  49.272 

1  59.101 

2    8.931 

2  18.761 

2  28.590 

7 

0.019 

8 

1 19.947 

1  29.777 

139.606 

1  49.436 

159.265 

2   9.095 

2  18.924 

2  28.754 

8 

0.022 

9 

1 20.111 

129.940 

1  39.770 

149.600 

1  59.429 

2   9.259 

219.088 

2  28.918 

9 

0.025 

10 

120.275 

130.104 

139.934 

1  49.763 

1  59.593 

2   9.423 

2  19.252 

2  29.082 

10 

0.027 

11 

120.439 

130.268 

140.098 

149.927 

1  59.757 

2    9.586 

2  19.416 

2  29.245 

11 

0.030 

12 

120.602 

130.432 

140.261 

150.091 

1  59.921 

2   9.750 

219.580 

2  29.409 

12 

0.033 

13 

120.766 

130.596 

140.425 

150.255 

2   0.084 

2    9.914 

2  19.744 

2  29.573 

13 

0.035 

14 

120.930 

130.760 

140.589 

1  50.419 

2   0.248 

2  10.078 

219.907 

2  29.737 

14 

0.038 

15 

121.094 

130.923 

140.753 

150.583 

2   0.412 

210.242 

2  20.071 

2  29.901 

15 

0.041 

16 

121.258 

1 31.087 

1  40.917 

150.746 

2   0.576 

210.405 

2  20.235 

2  30.065 

16 

0.044 

17 

121.422 

1  31.251 

1  41.081 

1  50.910 

2   0.740 

210.569 

2  20.399 

2  30.228 

17 

0.046 

18 

121.585 

1  31.415 

1  41.244 

1  51.074 

2   0.904 

2  10.733 

2  20.563 

2  30.392 

18 

0.049 

19 

1 21.749 

1 31.579 

141.408 

151.238 

2    1.067 

2  10.897 

2  20.727 

2  30.556 

19 

0.052 

20 

1 21.913 

1 31.743 

1  41.572 

151.402 

2    1.231 

2  11.061 

2  20.890 

2  30.720 

20 

0.055 

21 

122.077 

131.906 

1  41.736 

151.565 

2    1.395 

2  11.225 

2  21.064 

2  30.884 

21 

0.057 

22 

122.241 

1  32.070 

141.900 

1  51.729 

2    1.559 

2  11.388 

2  21.218 

2  31.048 

22 

0.060 

23 

122.404 

132.234 

142.064 

1  51.893 

2    1.723 

2  11.552 

2  21.382 

2  31.211 

23 

0.063 

24 

122.568 

1 32.398 

142.227 

1  52.057 

2    1.887 

2  11.716 

2  21.546 

2  31.375 

24 

0.066 

25 

1 22.732 

132.562 

1  42.391 

1  52.221 

2    2.050 

211.880 

2  21.709 

2  31.539 

25 

0.068 

26 

122.896 

1  32.726 

142.555 

1  52.385 

2    2.214 

2  12.044 

2  21.873 

2  31.703 

26 

0.071 

27 

123.060 

1  32.889 

1  42.719 

152.548 

2    2.378 

212.208 

2  22.037 

2  31.867 

27 

0.074 

28 

123.224 

133.053 

142.883 

1  52.712 

2    2.542 

2  12.371 

2  22.201 

2  32.031 

28 

0.076 

29 

123.387 

1  33.217 

143.047 

1  52.876 

2    2.706 

212.535 

2  22.365 

2  32.194 

29 

0.079 

SO 

123.551 

133.381 

1  43.210 

153.040 

2    2.869 

212.699 

2  22.529 

2  32.358 

30 

0.082 

31 

1  23.715 

133.545 

1  43.374 

153.204 

2   3.033 

212.863 

2  22.692 

2  32.622 

31 

0.085 

32 

1 23.879 

133.708 

143.538 

153.368 

2   3.197 

2  13.027 

2  22.866 

2  32.686 

82 

0.087 

33 

124.043 

1  33.872 

143.702 

153.531 

2   3.361 

2  13.191 

2  23.020 

2  32.860 

83 

0.090 

34 

124.207 

134.036 

143.866 

153.695 

2   3.525 

213.354 

2  23.184 

2  33.013 

34 

0.093 

35 

1 24.370 

134.200 

144.029 

153.859 

2    3.689 

2  13.518 

2  23.348 

2  33.177 

85 

0.096 

36 

124.534 

1  34.364 

1  44.193 

154.023 

2   3.852 

2  13.682 

2  23.512 

2  33.341 

86 

0.098 

37 

124.698 

134.528 

1  44.357 

1  54.187 

2    4.016 

2  13.846 

2  23.675 

2  33.506 

87 

0.101 

38 

1 24.862 

134.691 

1  44.521 

1  54.351 

2    4.180 

2  14.010 

2  23.839 

2  33.669 

88 

0.104 

39 

125.026 

134.855 

144.685 

1  54.514 

2    4.344 

2  14.173 

2  24.003 

2  33.833 

39 

0.106 

40 

125.190 

1 35.019 

144.849 

1  54.678 

2    4.508 

2  14.337 

2  24.167 

2  33.996 

40 

0.109 

41 

125.353 

135.183 

1  45.012 

154.842 

2   4.672 

2  14.501 

2  24.331 

2  34.160 

41 

0.112 

42 

1 25.517 

135.347 

1  45.176 

155.006 

2   4.835 

2  14.665 

2  24.496 

2  34.324 

42 

0.115 

43 

125.681 

1  35.511 

145.340 

1  55.170 

2    4.999 

2  14.829 

2  24.668 

2  34.488 

43 

0.117 

44 

125.845 

1 35.674 

145.504 

155.333 

2    5.163 

2  14.993 

2  24.822 

2  34.662 

44 

0.120 

45 

126.009 

135.838 

145.668 

155.497 

2   5.327 

2  15.156 

2  24.986 

2  34.816 

45 

0.123 

46 

1 26.172 

136.002 

1  45.832 

155.661 

2    5.491 

2  16.320 

2  25.160 

2  34.979 

46 

0.126 

47 

1  26.336 

1 36.166 

1  45.995 

1  55.825 

2    5.655 

2  15.484 

2  26.314 

2  36.143 

47 

0.128 

48 

126.500 

136.330 

1  46.159 

1  55.989 

2    5.818 

2  15.648 

2  26.477 

2  36.307 

48 

0.131 

49 

126.664 

136.493 

146.323 

156.153 

2    5.982 

2  15.812 

2  26.641 

2  35.471 

49 

0.134 

50 

1 26.828 

1 36.657 

146.487 

1  56.316 

2   6.146 

2  15.976 

2  25.805 

2  35.636 

50 

0.137 

51 

1  26.992 

1 36.821 

1  46.651 

156.480 

2    6.310 

2  16.139 

2  26.969 

2  36.798 

51 

0.139 

52 

127.155 

1  36.985 

1  46.815 

156.644 

2    6.474 

2  16.303 

2  26.133 

2  36.962 

52 

0.142 

53 

1  27.319 

1  37.149 

146.978 

156.808 

2   6.637 

2  16.467 

2  26.297 

2-36.126 

53 

0.145 

54 

127.483 

1 37.313 

1  47.142 

1  56.972 

2    6.801 

2  16.631 

2  26.460 

2  36.290 

54 

0.147 

55 

127.647 

1 37.476 

147.306 

1  57.136 

2   6.965 

2  16.795 

2  26.624 

2  36.464 

55 

0.160 

56 

1  27.811 

137.640 

1  47.470 

157.299 

2   7.129 

2  16.959 

2  26.788 

2  36.618 

56 

0.153 

57 

127.975 

137.804 

147.634 

157.463 

2   7.293 

2  17.122 

2  26.962 

2  36.781 

57 

0.166 

58 

128.138 

137.968 

1  47.797 

1  67.627 

2    7.457 

2  17.286 

2  27.116 

2  36.946 

58 

0.168 

59 

128.302 

138.132 

1  47.961 

1  57.791 

2    7.620 

217.450 

2  27.280 

2  37.109 

59 

0.161 
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TABLE  II. 

SIDEREAL  INTO  MEAN  SOLAR  TIME. 

TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


8ide- 
reoL 

16*^ 

17^ 

18^ 

19** 

20^ 

21^ 

22^ 

23** 

^  r*. 

m 

m    8 

m     8 

m     8 

m     8 

m     8 

m     8 

m     8 

m      8 

9          8 

0 

2  37.273 

2  47.102 

2  56.932 

3    6.762 

3  16.591 

3  26.421 

3  36.250 

3  46.080 

0     0000 

1 

2  37.437 

2  47.266 

2  57.096 

3    6.925 

3  16.755 

3  26.585 

3  36.414 

3  46.244 

1 

0.003 

2 

2  37.601 

2  47.430 

2  57.260 

3    7.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

0.005 

3 

2  37.764 

2  47.594 

2  57.424 

3    7.253 

3  17.083 

3  26.912 

3  36.742 

3  46.571 

3 

OJfX^ 

4 

2  37.928 

2  47.758 

2  57.587 

3    7.417 

3  17.246 

3  27.076 

3  36.906 

3  46.735 

4 

0.011 

5 

2  38.092 

2  47.922 

2  57.751 

3    7.581 

3  17.410 

3  27.240 

3  37.069 

3  46.899 

5 

0.014 

6 

2  38.256 

2  48.085 

2  57.915 ' 

3    7.745 

3  17.574 

3  27.404 

3  37.233 

3  47.063 

6 

0X»U 

7 

2  38.420 

2  48.249 

2  58.079 

3    7.908 

3  17.738 

3  27.568 

3  37.397 

3  47.227 

7 

0.019 

8 

2  38.584 

2  48.413 

2  58.243 

3    8.072 

3  17.902 

3  27.731 

3  37.561 

3  47.390 

8 

0022 

9 

2  38.747 

2  48.577 

2  58.406 

3    8.236 

3  18.066 

3  27.895 

3  37.725 

3  47.554 

9 

0.025 

10 

2  38.911 

2  48.741 

2  58.570 

3   8.400 

3  18.229 

3  28.059 

3  37.889 

3  47.718 

10 

oor 

11 

2  39.075 

2  48.905 

2  58.734 

3   8.564 

3  18.393 

3  28.223 

3  38.052 

3  47.882 

11 

omb 

12 

2  39.239 

2  49.068 

2  58.898 

3   8.728 

3  18.557 

3  28.387 

3  38.216 

3  48.046 

12 

oxm 

13 

2  39.403 

2  49.232 

2  59.062 

3    8.891 

3  18.721 

3  28.550 

3  38.380 

3  48.210 

13 

0.035 

14 

2  39.566 

2  49.396 

2  59.226 

3   9.055 

318.885 

3  28.714 

3  38.544 

3  48.373 

14 

o.a3S 

3,5 

2  39.730 

2  49.560 

2  59.389 

3    9.219 

3  19.049 

3  28.878 

3  38.708 

3  48.537 

15 

0.041 

16 

2  39.894 

2  49.724 

2  59.553 

3    9.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

O.OM 

17 

2  40.058 

2  49.888 

2  59.717 

3    9.547 

3  19.376 

3  29.206 

3  39.035 

3  48.865 

17 

0.041 

18 

2  40.222 

2  50.051 

2  59.881 

3    9.710 

3  19.540 

3  29.370 

3  39.199 

3  49.029 

18 

osm 

19 

2  40.386 

2  50.215 

3   0.045 

3    9.874 

3  19.704 

3  29.533 

3  39.363 

3  49.193 

19 

0.0S2 

20 

2  40.549 

2  50.379 

3   0.209 

310.038 

319.868 

3  29.697 

3  39.527 

3  49.356 

20 

0.(^ 

21 

2  40.713 

2  50.543 

3   0.372 

3  10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

0.05: 

22 

2  40.877 

2  50.707 

3   0.536 

3  10.366 

3  20.195 

3  30.025 

3  39.854 

3  49.684 

22 

00» 

23 

2  41.041 

2  50.870 

3    0.700 

3  10.530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

0.063 

24 

2  41.205 

2  51.034 

3   0.864 

3  10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24 

0.0K 

25 

2  41.369 

2  51.198 

3    1.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

O.06S 

26 

2  41.532 

2  51.362 

3    1.192 

3  11.021 

3  20.851 

3  30.680 

3  40.510 

3  50.339 

26 

0.071 

27 

2  41.696 

2  51.526 

3    1.355 

3  11.185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

0.074 

28 

2  41.860 

2  51.690 

3    1.519 

3  11.349 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

oxfn 

29 

2  42.024 

2  51.853 

3   1.683 

3  11.513 

3  21.342 

3  31.172 

3  41.001 

3  50.831 

29 

O.07S 

30 

2  42.188 

2  52.017 

3    1.847 

3  11.676 

3  21.506 

3  31.336 

3  41.166 

3  50.995 

30 

ooe 

31 

2  42.352 

2  52.181 

3    2.011 

311.840 

3  21.670 

3  31.499 

3  41.329 

3  51.158 

31 

0.085 

32 

2  42.515 

2  52.345 

3    2.174 

312.004 

3  21.834 

3  31.663 

3  41.493 

3  51.322 

32 

O.O^' 

33 

2  42.679 

2  52.509 

3    2.338 

3  12.168 

3  21.997 

3  31.827 

3  41.657 

3  51.486 

33 

O.000 

34 

2  42.843 

2  52.673 

3   2.502 

312.332 

3  22.161 

3  31.991 

3  41.820 

3  51.650 

34 

o.m 

35 

2  43.007 

2  52.836 

3    2.666 

3  12.496 

3  22.325 

3  32.155 

3  41.984 

3  51.814 

35 

QM 

36 

2  43.171 

2  53.000 

3    2.830 

3  12.659 

3  22.489 

3  32.318 

3  42.148 

3  51.978 

36 

om 

37 

2  43.334 

2  53.164 

3   2.994 

3  12.823 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

0.101 

38 

2  43.498 

2  53.328 

3    3.157 

3  12.987 

3  22.817 

3  32.646 

3  42.476 

3  52.305 

38 

O.ltt 

39 

2  43.662 

2  53.492 

3    3.321 

3  13.151 

3  22.980 

3  32.810 

3  42.639 

3  52.469 

39 

o.ios 

40 

2  43.826 

2  53.656 

3    3.485 

3  13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

O.10S 

41 

2  43.990 

2  53.819 

3    3.649 

3  13.478 

3  23.308 

3  33.138 

3  42.967 

3  52.797 

41 

0.11! 

42 

2  44.154 

2  53.983 

3    3.813 

313.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

0J15 

43 

2  44.317 

2  54.147 

3    3.977 

3  13.806 

3  23.636 

3  33.465 

3  43.295 

3  53.124 

43 

o.ii: 

44 

2  44.481 

2  54.311 

3   4.140 

3  13.970 

3  23.800 

3  33.629 

3  43.459 

3  53.288 

44 

0-12D 

45 

2  44.645 

2  54.475 

3   4.304 

3  14.134 

3  23.963 

3  33.793 

3  43.622 

3  53.452 

45 

0.153 

46 

2  44.809 

2  54.638 

3    4.468 

3  14.298  !  3  24.127 

3  33.957 

3  43.786 

3  53.616 

46 

0.126 

47 

2  44.973 

2  54.802 

3    4.632 

3  14.461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

0.1^ 

48 

2  45.137 

2  54.966 

3   4.796 

3  14.625 

3  24.455 

3  34.284 

3  44.114 

3  53.943 

48 

0.131 

49 

2  45.300 

2  55.130 

3    4.960 

3  14.789 

3  24.619 

3  34.448 

3  44.278 

3  54.107 

49 

0.134 

50 

2  45.464 

2  55.294 

3    5.123 

3  14.953 

3  24.782 

3  34.612 

3  44.442 

3  54.271 

50 

0.137 

51 

2  45.628 

2  55.458 

3    5.287 

3  15.117 

3  24.946 

3  34.776 

3  44.605 

3  54.435 

51 

0-139 

52 

2  45.792 

2  55.621 

3    5.451 

3  15.281 

3  25.110 

3  34.940 

3  44.769 

3  54.599 

52 

0.142 

53 

2  45.956 

2  55.785 

3    5.615 

3  15.444 

3  25.274 

3  35.104 

3  44.933 

3  54.763 

53 

0.145 

54 

2  46.120 

2  55.949 

3    5.779 

315.608 

3  25.438 

3  35.267 

3  45.097 

3  54.926 

54 

0.147 

55 

2  46.283 

2  56.113 

3    5.942 

3  15.772 

3  25.602 

3  35.431 

3  45.261 

3  55.090 

55 

0.150 

56 

2  46.447 

2  56.277 

3    6.106 

3  15.936 

3  25.765 

3  35.595 

3  45.425 

3  55.254 

56 

0.15S 

57 

2  46.611 

2  56.441 

3    6.270 

3  16.100 

3  25.929 

3  35.759 

3  45.588 

3  55.418 

57 

0.156 

58 

2  46.775 

2  56.604 

3    6.434 

3  16.264 

3  26.093 

3  35.923 

3  45.752 

,3  56.582 

58 

oaag 

59 

2  46.939 

2  56.768 

3    6.598 

3  16.427 

3  26.257 

3  36.086 

3  45.916 

3  55.746 

59 

0.161 
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MEAN  SOLAR  INTO  SIDEREAL  TIME. 

TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 

0"^ 

1^ 

2^ 

3*^ 

4h 

5"^ 

6^ 

7h 

For 
8«oond8. 

m 

m     8 

m     8 

m     8 

m     8 

m     8 

m     8 

m     8 

m     8 

s 

1 

8 

0 

0  0.000 

0   9.856 

0  19.713 

0  29.569 

0  39.426 

0  49.282 

0  59.139 

1    8.996 

0 

0.000 

1 

0  0.164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

1   9.160 

1 

0.003 

2 

0  0.329 

0  10.185 

0  20.041 

0  29.898 

0  39.754 

0  49.611 

0  59.467 

1    9.324 

2 

0.005 

3 

0  0.493 

0  10.349 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  59.632 

1    9.488 

3 

0.008 

4 

0  0.667 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

1   9.652 

4 

0.011 

5 

0  0.821 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  60.104 

0  59.960 

1   9.817 

5 

0.014 

6 

0  0.986 

0  10.842 

0  20.699 

0  30.555 

0  40.412 

0  50.268 

1   0.124 

1   9.981 

6 

0.016 

7 

0  1.160 

011.006 

0  20.863 

0  30.719 

0  40.576 

0  60.432 

1   0.289 

1 10.145 

7 

0.019 

8 

0  1.314 

0  11.171 

0  21.027 

0  30.884 

0  40.740 

0  60.597 

1   0.453 

1 10.310 

8 

0.022 

9 

0  1.478 

011.335 

0  21.191 

0  31.048 

0  40.904 

0  60.761 

1    0.617 

1 10.474 

9 

0.026 

10 

0  1.643 

0 11.499 

0  21.356 

0  31.212 

0  41.069 

0  60.925 

1    0,782 

110.638 

10 

0.027 

11 

0  1.807 

011.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

1    0.946 

110.802 

11 

0.030 

12 

0  1.971 

0  11.828 

0  21.684 

0  31.541 

0  41.397 

0  51.254 

1    1.110 

1 10.967 

12 

0.033 

13 

0  2.136 

0 11.992 

0  21.849 

0  31.705 

0  41.561 

0  51.418 

1    1.274 

1 11.131 

13 

0.036 

14 

0  2.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  61.582 

1    1,439 

1 11.295 

14 

0.038 

15 

0  2.464 

0 12.321 

0  22.177 

0  32.034 

0  41.890 

0  51.746 

1    1.603 

1 11.459 

15 

0.041 

16 

0  2.628 

0  12.485 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

1    1.767 

1 11.624 

16 

0.044 

17 

0  2.793 

0  12.649 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

1    1.932 

1 11.788 

17 

0.047 

18 

0  2.957 

0  12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

1    2.096 

1 11.952 

18 

0.049 

19 

0  3.121 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

1    2.260 

1 12.117 

19 

0.052 

20 

0  3.285 

0  13.142 

0  22.998 

0  32.855 

0  42.711 

0  52.568 

1    2.424 

1 12.281 

20 

0.055 

21 

0  3.450 

013.306 

0  23.163 

0  33.019 

0  42.876 

0  52.732 

1    2.589 

112.445 

21 

0.067 

22 

0  3.614 

0  13.471 

0  23.327 

0  33.183 

0  43.040 

0  52.896 

1    2.753 

112.609 

22 

0.060 

23 

0  3.778 

0  13.635 

0  23.491 

0  33.348 

0  43.204 

0  53.061 

1    2.917 

1 12.774 

23 

0.063 

24 

0  3.943 

0  13.799 

0  23.656 

0  33.512 

0  43.368 

0  53.225 

1    3.081 

1 12.938 

24 

0.066 

25 

0  4.107 

0  13.963 

0  23.820 

0  33.676 

0  43.533 

0  53.389 

1    3.246 

1  13.102 

25 

0.068 

26 

0  4.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.554 

1    3.410 

1 13.266 

26 

0.071 

27 

0  4.435 

0  14.292 

0  24.148 

0  34.005 

0  43.861 

0  53.718 

1    3.574 

1 13.431 

27 

0.074 

28 

0  4.600 

0  14.456 

0  24.313 

0  34.169 

0  44.026 

0  53.882 

1    3.739 

1 13.595 

28 

0.077 

29 

0  4.764 

0  14.620 

0  24.477 

0  34.333 

0  44.190 

0  54.046 

1    3.903 

1 13.759 

29 

0.079 

30 

0  4.928 

0  14.785 

0  24.641 

0  34.498 

0  44.354 

0  54.211 

1    4.067 

1 13.924 

30 

0.082 

31 

0  5.093 

0  14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

1   4.231 

114.088 

31 

0.085 

32 

0  5.257 

0  15.113 

0  24.970 

0  34.826 

0  44.683 

0  54.539 

1    4.396 

1 14.252 

32 

0.088 

33 

0  5.421 

0  15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

1   4.560 

1 14.416 

33 

0.090 

34 

0  5.585 

015.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

1    4.724 

1 14.581 

34 

0.093 

35 

0  5.750 

015.606 

0  25.463 

0  35.319 

0  45.176 

0  55.032 

1    4.888 

1 14.745 

35 

0.096 

36 

0  5.914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

0  55.196 

1    5.053 

114.909 

36 

0.099 

37 

0  6.078 

0  15.935 

0  25.791 

0  35.648 

0  45.504 

0  55.361 

1    5.217 

1 16.073 

37 

0.101 

38 

0  6.242 

0  16.099 

0  25.955 

0  35.812 

0  45.668 

0  55.525 

1    5.381 

1 15.238 

38 

0.104 

39 

0  6.407 

0  16.263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

1    5.546 

1 15.402 

39 

0.107 

40 

0  6.571 

016.427 

0  26.284 

0  36.140 

0  45.997 

0  55.853 

1    5.710 

115.566 

40 

0.110 

41 

0  6.735 

0  16.592 

0  26.448 

0  36.305 

0  46.161 

0  56.018 

1    5.874 

1 15.731 

41 

0.112 

42 

0  6.900 

0  16.756 

0  26.612 

0  36.469 

0  46.325 

0  56.182 

1    6.038 

1 15.895 

42 

0.115 

43 

0  7.064 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

1    6.203 

1 16.059 

43 

0.118 

44 

0  7.228 

017.085 

0  26.941 

0  36.798 

0  46.654 

0  56.510 

1    6.367 

116.223 

44 

0.120 

45 

0  7.392 

0  17.249 

0  27.105 

0  36.962 

0  46.818 

0  56.676 

1    6.531 

1 16.388 

45 

0.123 

46 

0  7.557 

0 17.413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

1    6.695 

1 16.552 

46 

0.126 

47 

0  7.721 

0  17.577 

0  27.434 

0  37.290 

0  47.147 

0  57.003 

1    6.860 

1  16.716 

47 

0.129 

48 

0  7.885 

0  17.742 

0  27.598 

0  37.455 

0  47.311 

0  57.168 

1    7.024 

1 16.881 

48 

0.131 

49 

0  8.049 

017.906 

0  27.762 

0  37.619 

0  47.475 

0  57.332 

1    7.188 

1 17.045 

49 

0.134 

50 

0  8.214 

0  18.070 

0  27.927 

0  37.783 

0  47.640 

0  57.496 

1   7.353 

1 17.209 

50 

0.137 

51 

0  8.378 

0  18.234 

0  28.091 

0  37.947 

0  47.804 

0  57.660 

1   7.517 

1 17.373 

51 

0.140 

52 

0  8.542 

0  18.399 

0  28.255 

0  38.112 

0  47.968 

0  57.825 

1    7.681 

1 17.538 

52 

0.142 

53 

0  8.707 

018.563 

0  28.420 

0  38.276 

0  48.132 

0  57.989 

1    7.845 

1 17.702 

53 

0.146 

54 

0  8.871 

0  18.727 

0  28.584 

0  38.440 

0  48.297 

0  58.153 

1    8.010 

1 17.866 

54 

0.148 

55 

0  9.035 

0 18.892 

0  28.748 

0  38.605 

0  48.461 

0  58.317 

1   8.174 

118.030 

65 

0.151 

56 

0  9.199 

019.056 

0  28.912 

0  38.769 

0  48.625 

0  58.482 

1   8.338 

1 18.195 

56 

0.153 

57 

0  9.364 

019.220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

1   8.602 

1 18.359 

57 

0.156 

58 

0  9.528 

019.384 

0  29.241 

0  39.097 

0  48.954 

0  58.810 

1    8.667 

1 18.523 

58 

0.159 

59 

0  9.692 

019.549 

0  29.405 

0  39.262 

0  49.118 

0  58.975 

1   8.831 

118.688 

59 

0.162 

692. 
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MEAN  SOLAR  INTO  SIDEREAL  TIME. 

TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
8olar. 

8" 

9" 

10^ 

11^ 

12^ 

13^ 

14h 

15^           8ce«k. 

m 

m     8 

m     8 

m     s 

m     8 

m     8 

m     s 

m     8 

xn      8                8    1 

s 

0 

1 18.852 

128.708 

138.565 

148.421 

1  58.278 

2    8.134 

2  17.991 

2  27.847 

0 

OJM 

1 

1 19.016 

1  28.873 

1  38.729 

148.585 

158.442 

2    8.298 

2  18.165 

2  28.011 

1 

o.m 

2 

1 19.180 

129.037 

138.893 

148.750 

158.606 

2    8.463 

2  18.319 

2  28.176 

2  {  OiMft 

3 

1 19.345 

129.201 

139.068 

1  48.914 

1  68.771 

2   8.627 

2  18.483 

2  28.340 

3  '  OUK» 

4 

119.509 

129.365 

139.222 

1  49.078 

1  58.936 

2    8.791 

218.648 

2  28.504 

4     0U)11 

5 

1 19.673 

129.530 

1  39.386 

149.243 

1  69.099 

2    8.966 

2  18.812 

2  28.668 

5     OjOU 

6 

1 19.837 

129.694 

139.550 

149.407 

1  59.263 

2   9.120 

2  18.976 

2  28.833 

6     OjOU 

7 

120.002 

129.858 

1  39.715 

1  49.571 

1  69.428 

2   9.284 

2  19.141 

2  28.997 

7 

0.0l» 

8 

120.166 

130.022 

1  39.879 

1  49.735 

1  69.592 

2   9.448 

219.305 

2  29.161 

8 

0.022 

9 

120.330 

1  30.187 

140.043 

149.900 

1  69.766 

2   9.613 

219.469 

2  29.326 

9 

OJfBi 

10 

1  20.495 

130.351 

140.207 

150.064 

159.920 

2  9.777 

219.633 

2  29.490 

10 

ojs: 

11 

1  20.659 

1  30.515 

1  40.372 

150.228 

2   0.086 

2   9.941 

2  19.798 

2  29.654 

11 

0.t3d 

12 

1  20.823 

130.680 

140.536 

160.393 

2    0.249 

2  10.106 

2  19.962 

2  29.818 

12 

O.OS} 

13 

1  20.987 

130.844 

140.700 

160.557 

2   0.413 

2  10.270 

2  20.126 

2  29.983 

13 

ojm 

14 

1  21.152 

131.008 

140.865 

1  50.721 

2   0.578 

2  10.434 

2  20.290 

2  30.147 

14 

OJSft 

15 

1  21.316 

1  31.172 

141.029 

150.885 

2    0.742 

210.698 

2  20.466 

2  30.311 

15 

0.041 

16 

1  21.480 

1  31.337 

1  41.193 

151.050 

2    0.906 

2  10.763 

2  20.619 

2  30.476 

16 

0UM4 

17 

121.644 

1  31.501 

141.357 

1  51.214 

2    1.070 

2  10.927 

2  20.783 

2  30.6M 

17 

0.94: 

18 

121.809 

1  31.665 

141.522 

1  51.378 

2    1.235 

2  11.091 

2  20.948 

2  30.804 

18 

0.94» 

19 

1  21.973 

1  31.829 

1  41.686 

151.542 

2    1.399 

2  11.255 

2  21.112 

2  30.968 

19 

O.0K 

20 

1  22.137 

131.994 

141.850 

1  51.707 

2    1.663 

211.420 

2  21.276 

2  31.133 

20 

0.<ft5 

21 

1  22.302 

1  32.158 

1  42.015 

151.871 

2    1.727 

2  11.584 

2  21.440 

2  31.297 

21 

0.067 

22 

1  22.466 

1  32.322 

1  42.179 

152.035 

2    1.892 

2  11.748 

2  21.605 

2  31.461 

22 

om 

23 

122.630 

1  32.487 

1  42.343 

152.200 

2    2.066 

2  11.912 

2  21.769 

2  31.625 

23 

coo 

24 

1  22.794 

1  32.651 

142.507 

152.364 

2    2.220 

2  12.077 

2  21.933 

2  31.790 

24 

OOtt 

25 

1  22.959 

1  32.815 

1  42.672 

1  52.528 

2    2.385 

2  12.241 

2  22.098 

2  31.954 

25 

<^J» 

26 

1  23.123 

1  32.979 

142.836 

1  52.692 

2    2.549 

2  12.405 

2  22.262 

2  32.118 

26 

OjOTI 

27 

123.287 

133.144 

143.000 

1  52.857 

2    2.713 

2  12.570 

2  22.426 

2  32.283 

27 

o.ar4 

28 

1  23.451 

133.308 

143.164 

1  53.021 

2    2.877 

2  12.734 

2  22.590 

2  32.447 

28 

ojor 

29 

1  23.616 

1  33.472 

143.329 

1  53.185 

2    3.042 

2  12.898 

2  22.755 

2  32.611 

29 

om 

30 

1  23.780 

133.637 

143.493 

1  53.349 

2    3.206 

2  13.062 

2  22.919 

2  32.775 

30 

OSK^ 

31 

123.944 

133.801 

143.657 

1  53.514 

2    3.370 

2  13.227 

2  23.083 

2  32.940 

31 

O-Oh? 

32 

1  24.109 

133.965 

143.822 

1  53.678 

2    3.534 

2  13.391 

2  23.247 

2  33.104 

32 

O-Os- 

33 

1  24.273 

134.129 

1  43.986 

153.842 

2    3.699 

2  13.555 

2  23.412 

2  33.268 

33 

QJOk 

34 

124.437 

134.294 

144.150 

154.007 

2    3.863 

2  13.720 

2  23.576 

2  33.432 

34 

0.093 

35 

124.001 

134.458 

1  44.314 

1  54.171 

2    4.027 

213.884 

2  23.740 

2  33.597 

35 

om 

36 

1  24.766 

1  34.622 

1  44.479 

154.335 

2    4.192 

2  14.048 

2  23.905 

2  33.761 

36 

O.O0 

37 

1  24.930 

134.786 

144.643 

154.499 

2    4.356 

2  14.212 

2  24.069 

2  33.925 

37 

0.10 

38 

1  25.094 

1  34.951 

144.807 

154.664 

2    4.520 

2  14.377 

2  24.233 

2  34.090 

38 

OJft 

39 

1  25.259 

1  35.115 

1  44.971 

154.828 

2   4.684 

2  14.541 

2  24.397 

2  34.254 

39 

0.19: 

40 

1  25.423 

1  35.279 

1  45.136 

154.992 

2   4.849 

2  14.705 

2  24.562 

2  34.418 

40 

0.1W 

41 

1  25.587 

135.444 

145.300 

1  55.156 

2   6.013 

2  14.869 

2  24.726 

2  34.582 

41 

O.IL 

42 

1  25.751 

135.608 

145.464 

1  55.321 

2    5.177 

2  15.034 

2  24.890 

2  34.747 

42 

O.IK^ 

43 

1  25.916 

1  35.772 

1  45.629 

1  55.485 

2    5.342 

2  15.198 

2  25.054 

2  34.911 

43 

0-11^ 

44 

1  26.080 

1  35.936 

1  45.793 

1  55.649 

2    5.506 

2  15.362 

2  25.219 

2  35.075 

44 

OlA 

45 

126.244 

1  36.101 

1  45.957 

1  56.814 

2    6.670 

2  15.527 

2  25.383 

2  36.239 

45 

0-1^ 

46 

1  26.408 

1  36.265 

1  46.121 

1  55.978 

2   5.834 

2  15.691 

2  25.547 

2  35.404 

46 

Olrt 

47 

1  20.573 

1  36.429 

1  46.286 

1  56.142 

2    5.999 

2  15.855 

2  25.712 

2  35.568 

47 

0.15 

48 

1  26.737 

1  36.593 

146.450 

156.306 

2    6.163 

2  16.019 

2  25.876 

2  35.732 

48 

o.u: 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2    6.327 

2  16.184 

2  26.040 

2  36.897 

49 

OdU 

50 

1  27.066 

1  36.922 

1  46.778 

166.635 

2   6.491 

216.348 

2  26.204 

2  36.061 

50 

o.ir 

51 

1  27.230 

137.086, 

1  46.943 

1  56.799 

2    6.656 

216.512 

2  26.369 

2  36.225 

51 

0.l4fi 

52 

1  27.394 

137.251 

1  47.107 

1  56.964 

2    6.820 

2  16.676 

2  26.633 

2  36.389 

52 

0.14:: 

53 

1  27.558 

137.415 

147.271 

1  57.128 

2   6.984 

2  16.841 

2  26.697 

2  36.554 

53 

0J4» 

54 

1  27.723 

1  37.579 

1  47.436 

1  57.292 

2    7.149 

2  17.006 

2  26.861 

2  36.718 

54 

0.14> 

55 

1  27.887 

1  37.743 

147.600 

157.456 

2    7.313 

2  17.169 

2  27.026 

2  36.882 

55 

0.151 

56 

1  28.051 

1  37.908 

1  47.764 

1  57.621 

2    7.477 

2  17.334 

2  27.190 

2  37.047 

56 

O.l&i 

57 

1  28.215 

1  38.072 

1  47.928 

1  57.785 

2    7.641 

2  17.498 

2  27.364 

2  37.211 

57 

0.156 

58 

128.380 

138.236 

148.093 

1  57.949 

2    7.806 

2  17.662 

2  27.519 

2  37.375 

58     0.159 

59 

128.544 

138.400 

148.257 

1  58.113 

2    7.970 

2  17.826 

2  27.663 

2  37.539 

59 

0.16! 

TABLE  III. 


693 


MEAN  SOLAR  INTO  SIDEREAL  TIME. 

TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Ifosn 

Solar. 

16^ 

17h 

18^ 

19*^ 

m     8 

21** 

22** 

m     8 

23** 

For 
Seconds. 

m 

m     8 

m     8 

m     8 

m     8 

m     8 

m     8 

8 

8 

0 

2  37.704 

2  47.560 

2  57.417 

3    7.273 

3  17.129 

3  26.986 

3  36.842 

3  46.699 

0 

0.000 

1 

2  37.868 

2  47.724 

2  57.581 

3    7.437 

317.294 

3  27.150 

3  37.007 

3  46.863 

1 

0.003 

2 

2  38.032 

2  47.889 

2  57.745 

3    7.602 

3  17.458 

3  27.315 

3  37.171 

3  47.027 

2 

0.005 

3 

2  38.196 

2  48.053 

2  57.909 

3    7.766 

3  17.622 

3  27.479 

3  37.335 

3  47.192 

3 

0.008 

4 

2  38.361 

2  48.217 

2  58.074 

3    7.930 

3  17.787 

3  27.643 

3  37.500 

3  47.356 

4 

0.011 

5 

2  38.525 

2  48.381 

2  58.238 

3   8.094 

3  17.951 

3  27.807 

3  37.664 

3  47.520 

5 

0.014 

6 

2  38.689 

2  48.546 

2  58.402 

3   8.259 

3  18.115 

3  27.972 

3  37.828 

3  47.685 

6 

0.016 

7 

2  38.854 

2  48.710 

2  58.566 

3   8.423 

3  18.279 

3  28.136 

3  37.992 

3  47.849 

7 

0.019 

8 

2  39.018 

2  48.874 

2  58.731 

3   8.587 

3  18.444 

3  28.300 

3  38.157 

3  48.013 

8 

0.022 

9 

2  39.182 

2  49.039 

2  58.895 

3    8.751 

318.608 

3  28.464 

3  38.321 

3  48.177 

9 

0.025 

10 

2  39.346 

2  49.203 

2  59.059 

3    8.916 

3  18.772 

3  28.629 

3  38.485 

3  48.342 

10 

0.027 

11 

2  39.511 

2  49.367 

2  59.224 

3    9.080 

3  18.937 

3  28.793 

3  38.649 

3  48.506 

11 

0.030 

12 

2  39.675 

2  49.531 

2  59.388 

3    9.244 

3  19.101 

3  28.957 

3  38.814 

3  48.670 

12 

0.033 

13 

2  39.839 

2  49.696 

2  59.552 

3    9.409 

3  19.265 

3  29.122 

3  38.978 

3  48.834 

13 

0.036 

14 

2  40.003 

2  49.860 

2  59.716 

3    9.573 

3  19.429 

3  29.286 

3  39.142 

3  48.999 

14 

0.038 

15 

2  40.168 

2  50.024 

2  59.881 

3    9.737 

3  19.594 

3  29.450 

3  39.307 

3  49.163 

15 

0.041 

16 

2  40.332 

2  50.188 

3   0.045 

3   9.901 

3  19.758 

3  29.614 

3  39.471 

3  49.327 

16 

0.044 

17 

2  40.496 

2  50.353 

3   0.209 

3  10.066 

3  19.922 

3  29.779 

3  39.635 

3  49.492 

17 

0.047 

18 

2  40.661 

2  50.517 

3   0.373 

3  10.230 

3  20.086 

3  29.943 

3  39.799 

3  49.656 

18 

0.049 

19 

2  40.825 

2  50.681 

3   0.538 

3  10.394 

3  20.251 

3  30.107 

3  39.964 

3  49.820 

19 

0.062 

20 

2  40.989 

2  50.846 

3   0.702 

3  10.559 

3  20.415 

3  30.271 

3  40.128 

3  49.984 

20 

0.065 

21 

2  41.153 

2  51.010 

3   0.866 

3  10.723 

3  20.579 

3  30.436 

3  40.292 

3  50.149 

21 

0.057 

22 

2  41.318 

2  51.174 

3    1.031 

3  10.887 

3  20.744 

3  30.600 

3  40.456 

3  50.313 

22 

0.060 

23 

2  41.482 

2  51.338 

3    1.195 

3  11.051 

3  20.908 

3  30.764 

3  40.621 

3  50.477 

23 

0.063 

24 

2  41.646 

2  51.503 

3    1.359 

3  11.216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

0.066 

25 

2  41.810 

2  51.667 

3    1.523 

311.380 

3  21.236 

3  31.093 

3  40.949 

3  50.806 

25 

0.068 

26 

2  41.975 

2  51.831 

3    1.688 

311.544 

3  21.401 

3  31.257 

3  41.114 

3  50.970 

26 

0.071 

27 

2  42.139 

2  51.995 

3    1.852 

3  11.708 

3  21.565 

3  31.421 

3  41.278 

3  51.134 

27 

0.074 

28 

2  42.303 

2  52.160 

3    2.016 

3  11.873 

3  21.729 

3  31.586 

3  41.442 

3  51.299 

28 

0.077 

29 

2  42.468 

2  52.324 

3    2.181 

3  12.037 

3  21.893 

3  31.750 

3  41.606 

3  51.463 

29 

0.079 

30 

2  42.632 

2  52.488 

3    2.345 

3  12.201 

3  22.058 

3  31.914 

3  41.771 

3  51.627 

30 

0.082 

31 

2  42.796 

2  52.653 

3    2.509 

3  12.366 

3  22.222 

3  32.078 

3  41.935 

3  51.791 

31 

0.085 

32 

2  42.960 

2  52.817 

3    2.673 

3  12.530 

3  22.386 

3  32.243 

3  42.099 

3  51.956 

32 

0.088 

38 

2  43.125 

2  52.981 

3    2.888 

3  12.694 

3  22.551 

3  32.407 

3  42.264 

3  52.120 

33 

0.090 

34 

2  43.289 

2  53.145 

3    3.002 

3  12.858 

3  22.715 

3  32.571 

3  42.428 

3  52.284 

34 

0.093 

35 

2  43.453 

2  53.310 

3    3.166 

3  13.023 

3  22.879 

3  32.736 

3  42.592 

3  52.449 

35 

0.096 

36 

2  43.617 

2  53.474 

3   3.330 

3  13.187 

3  23.043 

3  32.900 

3  42.756 

3  52.613 

36 

0.099 

37 

2  43.782 

2  53.638 

3   3.495 

3  13.351 

3  23.208 

3  33.064 

3  42.921 

3  52.777 

37 

0.101 

38 

2  43.946 

2  53.803 

3    3.659 

3  13.515 

3  23.372 

3  33.228 

3  43.085 

3  52.941 

38 

0.104 

39 

2  44.110 

2  53.967 

3    3.823 

3  13.680 

3  23.536 

3  33.393 

3  43.249 

3  53.106 

39 

0.107 

40 

2  44.275 

2  54.131 

3   3.988 

313.844 

3  23.700 

3  83.657 

3  43.413 

3  53.270 

40 

0.110 

41 

2  44.439 

2  54.295 

3   4.152 

314.008 

3  23.865 

3  33.721 

3  43.678 

3  53.434 

41 

0.112 

42 

2  44.603 

2  54.460 

3   4.316 

3  14.173 

3  24.029 

3  33.886 

3  43.742 

3  53.598 

42 

0.115 

43 

2  44.767 

2  54.624 

3    4.480 

3  14.337 

3  24.193 

3  34.050 

3  43.906 

3  53.763 

43 

0.118 

44 

2  44.932 

2  54.788 

3    4.645 

3  14.501 

3  24.358 

3  34.214 

3  44.071 

3  53.927 

44 

0.120 

45 

2  45.096 

2  54.952 

3    4.809 

314.665 

3  24.522 

3  84.378 

3  44.235 

3  54.091 

45 

0.123 

46 

2  45.260 

2  55.117 

3    4.973 

314.830 

3  24.686 

3  34.543 

3  44.399 

3  54.256 

46 

0.126 

47 

2  45.425 

2  65.281 

3   5.137 

3  14.994 

3  24.850 

3  34.707 

3  44.563 

3  54.420 

47 

0.129 

48 

2  45.589 

2  55.445 

3    5.302 

3  15.158 

3  25.015 

3  34.871 

3  44.728 

3  54.584 

48 

0.131 

49 

2  45.753 

2  55.610 

3    5.466 

3  15.322 

3  25.179 

3  35.035 

3  44.892 

3  54.748 

49 

0.134 

50 

2  45.917 

2  55.774 

3   5.630 

3  15.487 

3  25.343 

3  36.200 

3  45.056 

3  54.913 

50 

0.137 

51 

2  46.082 

2  55  938 

3    5.795 

3  15.651 

3  25.508 

3  35.364 

3  45.220 

3  55.077 

51 

0.140 

52 

2  46.246 

2  56.102 

3    5.959 

3  15.815 

3  25.672 

3  35.528 

3  45.385 

3  55.241 

52 

0.142 

53 

^  46.410 

2  56.267 

3    6.123 

3  15.980 

3  25.836 

3  35.693 

3  45.649 

3  65.405 

53 

0.145 

54 

2  46.574 

2  56.431 

3    6.287 

3  16.144 

3  26.000 

3  35.857 

3  45.713 

3  55.570 

64 

0.148 

56 

2  46.739 

2  56.595 

3   6.452 

3 16.308 

3  26.165 

3  36.021 

3  45.878 

3  55.734 

65 

0.161 

56 

2  46.903 

2  56.759 

3    6.616 

3  16.472 

3  26.329 

3  36.185 

3  46.042 

3  55.898 

56 

0.163 

57 

2  47.067 

2  56.924 

3    6.780 

3  16.637 

3  26.493 

3  36.350 

3  46.206 

3  56.063 

57 

0.156 

58 

2  47.232 

2  57.088 

3    6.944 

3  16.801 

3  26.657 

3  36.514 

3  46.370 

3  56.227 

58 

0.159 

59 

2  47.396 

2  57.252 

3    7.109 

3  16.965 

3  26.822 

3  36.678 

3  46.535 

3  66.391 

59 

0.162 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1916. 
[For  hour  angles  0*»  to  12*^  the  itar  is  west  of  north,  and  for  hour  angles  12*^  to  24*  it  is  east  of  north.] 


Lat. 


H.A. 


h    m 

0    0 

10 

20 

0  30 
40 
50 

1  0 
10 
20 

1  30 
40 
50 

2  0 
10 
20 

2  30 
40 
50 

3  0 
10 
20 

3  30 
40 
50 

4  0 
10 
20 

4  30 
40 
50 

5  0 
10 
20 

5  30 
40 
50 

6  0 
10 
20 

6  30 

40 
50 

7  0 
10 
20 

7  30 
40 
50 

8  0 
10 
20 

830 
40 
50 

9  0 


10* 


0  0.0 

0  3.0 

0  6.1 

0  9.1 

0  12.1 

0  15.1 

0  18.0 

0  20.9 

0  23.8 


0 
0 
0 

0 
0 
0 


26.6 
29.4 
32.1 

34.8 
37.4 
39.9 


0  42.3 
0  44.7 
0  46.9 

0  49.1 
0  51.2 
0  53.2 

0  55.1 
0  56.9 

0  58.6 

1  0.1 
1  1.6 
1    2.9 

1  4.1 
1  5.2 
1    6.2 

1  7.0 
1  7.7 
1    8.3 

1  8.7 
1  9.1 
1    9.3 

1  9.3 
1  9.2 
1    9.0 


1 
1 
1 

1 
1 
1 


8.7 
8.2 
7.6 

6.9 
6.0 
5.0 


1  3.9 
1  2.7 
1    1.4 

0  59.9 
0  58.3 
0  56.7 

0  54.9 
0  53.0 
0  51.0 

0  48.9 


15* 


0 
0 
0 

0 
0 
0 


0.0 
3.1 
6.2 

9.3 
12.3 
15.4 


0  18.4 
0  21.4 
0  24.3 

0  27.2 
0  30.0 
0  32.8 

0  35.5 
0  38.1 
0  40.7 

0  43.2 
0  45.6 
0  47.9 

0  50.2 
0  52.3 
0  54.3 

0  56.2 
0  58.1 
59.8 

1.4 
2.8 
4.2 


0 

1 
1 
1 


1 
1 
1 

1 
1 
1 

1 
1 
1 


5.4 
6.5 
7.5 

8.3 
9.1 
9.7 

10.1 
10.4 
10.6 


1  10.7 

1  10.6 

1  10.4 

1  10.0 

1  9.5 

1  8.9 

1  8.2 

1  7.3 

1  6.3 


1 
1 
1 

1 


5.2 
3.9 
2.5 

1.0 
0  59.4 
0  57.7 

0  55.9 
0  53.9 
0  51.9 

0  49.8 


20** 

22*» 

24*» 

26*» 

•      t 

•      t 

•      # 

•       f 

0    0.0 
0    3.2 
0    6.4 

0    0.0 
0    3.2 
0    6.5 

0    0.0 
0    3.3 
0    6.6 

0  0.0 
0  3.4 
0    6.7 

0    9.6 
0  12.7 
0  15.8 

0    9.7 
0  12.9 
0  16.1 

0    9.8 
0  13.1 
0  16.3 

0  10.0 
0  13.3 
0  16.6 

0  18.9 
0  22.0 
0  25.0 

0  19.2 
0  22.3 
0  25.4 

0  19.5 
0  22.7 
0  25.8 

0  19.8 
0  23.0 
0  26.2 

0  28.0 
0  30.9 
0  33.7 

0  28.4 
0  31.3 
0  34.2 

0  28.8 
0  31.8 
0  34.8 

0  29.3 
0  32.4 
0  35.4 

0  36.5 
0  39.3 
0  41.9 

0  37.1 
0  39.8 
0  42.5 

0  37.6 
0  40.4 
0  43.2 

0  38.3 
0  41.1 
0  43.9 

0  44.5 
0  46.9 
0  49.3 

0  45.1 
0  47.6 
0  50.0 

0  45.8 
0  48.3 
0  50.8 

0  46.6 
0  49.2 
0  51.7 

0  51.6 
0  53.8 
0  55.9 

0  52.3 
0  54.6 
0  56.7 

0  53.2 
0  55.4 
0  57.6 

0  54.1 
0  56.4 
0  58.5 

0  57.9 

0  59.7 

1  1.5 

0  58.7 

1  0.6 
1    2.4 

0  59.6 

1  1.5 
1    3.3 

1  0.6 
1  2.6 
1    4.4 

1    3.1 
1    4.6 
1    6.0 

1    4.0 
1    5.5 
1    6.9 

1    5.0 
1    6.5 
1    8.0 

1  6.1 
1  7.7 
1    9.1 

1    7.3 
1    8.4 
1    9.4 

1    8.2 
1    9.4 
1  10.4 

1    9.3 
1  10.4 
1  11.4 

1  10.4 
1  11.6 
1  12.6 

1  10.3 
1  11.0 
1  11.6 

1  11.3 
1  12.0 
1  12.6 

1  12.3 
1  13.1 
1  13.7 

1  13.5 
1  14.3 
1  14.9 

1  12.1 
1  12.4 
1  12.6 

1  13.1 
1  13.4 
1  13.6 

1  14.2 
1  14.5 
1  14.7 

1  15.4 
1  15.7 
1  15.9 

1  12.6 
1  12.5 
1  12.3 

1  13.6 
1  13.5 
1  13.3 

1  14.7 
1  14.6 
1  14.4 

1  15.9 
1  15.8 
1  15.6 

1  11.9 
1  11.4 
1  10.8 

1  12.9 
1  12.4 
1  11.7 

1  14.0 
1  13.5 
1  12.8 

1  15.2 
1  14.7 
1  14.0 

1  10.0 
1    9.1 
1    8.1 

1  10.9 
1  10.0 
1    9.0 

1  12.0 
1  11.1 
1  10.0 

1  13.2 
1  12.2 
1  11.1 

1    6.9 
1    5.6 
1    4.2 

1    7.8 
1    6.5 
1    5.1 

1    8.8 
1    7.5 
1    6.0 

1  9.9 
1  8.5 
1    7.0 

1    2.7 
1    1.0 
0  59.2 

1    3.5 
1    1.8 
1    0.0 

1    4.4 
1    2.7 
1    0.9 

1  5.4 
1  3.7 
1    1.9 

0  57.4 
0  55.4 
0  53.3 

0  58.1 
0  56.1 
0  54.0 

0  59.0 
0  66.9 
0  54.7 

0  59.9 
0  57.8 
0  55.6 

0  51.1 

0  51.8 

0  52.5 

0  53.3 

28* 


0 
0 
0 


0.0 
3.4 
6.8 

0  10.2 
0  13.6 
16.9 

20.2 
23.5 


0 

0 
0 
0  26.7 

0  29.9 
0  33.0 
0  36.0 

0  39.0 
0  41.9 
0  44.7 

0  47.4 
0  50.1 
0  52.6 

0  55.1 
0  57.4 

0  59.6 

1  1.7 
1  3.7 
1    5.6 

1  7.3 
1  8.9 
1  10.4 

1  11.7 
1  12.9 
1  14.0 

1  14.9 
1  15.6 
1  16.3 


1 
1 
1 

1 
1 
1 


16.7 
17.1 
17.3 

17.3 
17.2 
16.9 


1  16.5 
1  16.0 
1  15.3 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 


14.5 
13.5 
12.4 

11.1 
9.7 

8.2 

6.6 
4.8 
2.9 

0.9 


30* 


0  0.0 
0  3.5 
0    7.0 

0  10.4 
0  13.8 
0  17.2 


0 

0 
0 

0 
0 
0 


20.6 
24.0 
27.3 

30.5 
33.7 
36.8 

0  39.8 
0  42.8 
0  45.6 

0  48.4 
0  51.1 
53.7 

56.2 

58.5 

0.8 


0 

0 
0 
1 

1 
1 
1 

1 
1 
1 


3.0 
5.0 
6.9 

8.6 
10.3 
11.8 

1  13.1 
1  14.3 
1  15.4 

1  16.3 
1  17.1 
117.8 


0  58.8 
0  56.6 

0  54.2 


18.3 
18.6 
18.8 

18.8 
18.7 
18.4 

18.0 
17.5 
16.8 

15.9 
14.9 
13.8 

12.5 

11.1 

9.5 

7.9 
6.1 
4.1 

2.1 
0  59.9 
0  57.7 

0  55.3 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 


0  10.6 
0  14.1 
0  17.6 


0 
0 
0 

0 
0 
0 

0 
0 
0 


21.1 
24.5 
27.9 

31.2 
34.4 
37.6 

40.7 
43.7 
46.6 


0  49.5 
0  52.2 
0  54.9 

0  57.4 

0  59.8 

1  2.1 

1  4.3 
1  6.4 
1    8.3 

1  10.1 
1  11.8 
1  13.3 


1 
1 
1 

1 
1 
1 


14.7 
15.9 
17.0 

18.0 
18.8 
19.4 


1  19.9 
1  20.3 
1  20.5 

1  20.5 
1  20.4 
1  20.1 


1 
1 
1 

1 
1 
1 

1 
1 
1 


19.7 
19.1 
18.4 

17.5 
16.5 
15.3 

14.0 
12.6 
11.0 


1  9.3 

1  7.4 

1  5.5 

1  3.4 

1  1.2 

0  58.8 

0  56.4 


23  90 
20 
10 

23    0 

22  50 
40 

22  30 
20 
10 

22    0 
21  50 

21  30 
20 
10 

21    0 

20  50 

40 

20  30 
20 
10 

20    0 

19  50 

40 

10  30 
20 
10 

19    0 

15  50 
40 

18  30 
20 
10 

18    0 

17  50 

40 

17  30 
20 
10 

17    0 

16  50 
40 

16  30 
20 
10 

16    0 

15  50 

40 

15  30 
20 
10 

15    0 
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AZIMUTH  OP  POLARIS  AT  ALL  HOUR  ANGLES,  1916. 
[For  hour  anglee  0'>  to  12i>  the  utM  ia  west  of  north,  and  for  hour  angles  IS"  to  24*'  it  ia  eaot  of  north.] 


10^ 

15^ 

20*» 

22** 

24** 

26*» 

28*» 

30*» 

32** 

h  m 

9  0 

10 

20 

•   # 

0  48.9 
0  46.7 
0  44.4 

0  49.8 
0  47.5 
0  45.2 

•   #, 

0  51.1 
0  48.8 
0  46.4 

0  51.8 
0  49.4 
0  47.0 

0  52.5 
0  50.1 
0  47.7 

•  1 

0  53.3 
0  50.9 
0  48.4 

0  54.2 
0  51.8 
0  49.3 

0  55.3 
0  52.8 
0  50.2 

0  56.4 
0  53.9 
0  51.2 

h  m 

15  0 

14  50 

40 

9  30 
40 
50 

0  42.1 
0  39.6 
0  37.1 

0  42.8 
0  40.3 
0  37.8 

0  44.0 
0  41.4 
0  38.8 

0  44.5 
0  41.9 
0  39.3 

0  45.2 
0  42.5 
0  39.8 

0  45.9 
0  43.2 
0  40.5 

0  46.7 
0  44.0 
0  41.2 

0  47.5 
0  44.8 
0  41.9 

0  48.5 
0  45.7 
0  42.8 

14  30 
20 
10 

10  0 
10 
20 

0  34.5 
0  31.9 
0  29.2 

0  35.2 
0  32.5 
0  29.7 

0  36.1 
0  33.3 
0  30.5 

0  36.5 
0  33.7 
0  30.9 

0  37.1 
0  34.2 
0  31.3 

0  37.7 
0  34.8 
0  31.8 

0  38.3 
0  35.4 
0  32.4 

0  39.0 
0  36.0 
0  33.0 

0  39.8 
0  36.8 
0  33.6 

14  0 

13  50 

40 

10  SO 

40 
50 

0  26.4 
0  23.6 
0  20.8 

0  26.9 
0  24.0 
0  21.1 

0  27.6 
0  24.7 
0  21.7 

0  28.0 
0  25.0 
0  22.0 

0  28.4 
0  25.3 
0  22.3 

0  28.8 
0  25.7 
0  22.6 

0  29.3 
0  26.2 
0  23.0 

0  29.9 
0  26.7 
0  23.5 

0  30.4 
0  27.2 
0  23.9 

13  30 
20 
10 

11  0 
10 
20 

0  17.9 
0  15.0 
0  12.0 

0  18.2 
0  15.2 
0  12.2 

0  18.7 
0  15.6 
0  12.5 

0  18.9 
0  15.8 
0  12.7 

0  19.2 
0  16.0 
0  12.9 

0  19.5 
0  16.3 
0  13.1 

0  19.8 
0  16.6 
0  13.3 

0  20.2 
0  16.9 
0  13.5 

0  20.6 
0  17.2 
0  13.8 

13  0 

12  50 

40 

11  SO 
40 
50 

0  9.0 
0  6.0 
0  3.0 

0  9.2 
0  6.1 
0  3.1 

0  9.4 
0  6.3 
0  3.1 

0  9.5 
0  6.4 
0  3.2 

0  9.7 
0  6.5 
0  3.2 

0  9.8 
0  6.6 
0  3.3 

0  10.0 
0  6.7 
0  3.3 

0  10.2 
0  6.8 
0  3.4 

0  10.4 
0  6.9 
0  3.5 

12  SO 
20 
10 

12  0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

12  0 

32* 

34* 

36* 

38* 

40* 

42* 

44* 

46* 

48* 

h  m 

0  0 

10 

20 

•  1 

0  0.0 
0  3.6 
0  7.1 

0  0.0 
0  3.6 
0  7.3 

•     9 

0  0.0 
0  3.7 
0  7.5 

0  0.0 
0  3.8 
0  7.7 

•  1 

0  0.0 
0  3.9 
0  7.9 

0  0.0 
0  4.1 
0  8.2 

•  1 

0  0.0 
0  4.2 
0  8.4 

•   # 

0  0.0 
0  4.4 
0  8.8 

0  0.0 
0  4.6 
0  9.1 

0  30 
40 
50 

0  10.6 
0  14.1 
0  17.6 

0  10.9 
0  14.5 
0  18.1 

0  11.2 
0  14.9 
0  18.6 

0  11.5 
0  15.3 
0  19.0 

0  11.8 
0  15.7 
0  19.6 

0  12.2 
0  16.2 
0  20.2 

0  12.6 
0  16.8 
0  20.9 

0  13.1 
0  17.4 
0  21.7 

0  13.6 
0  18.1 
0  22.6 

1  0 

10 
20 

0  21.1 
0  24.5 
0  27.9 

0  21.6 
0  25.1 
0  28.5 

0  22.1 
0  25.7 
0  29.2 

0  22.7 
0  26.4 
0  30.0 

0  23.4 
0  27.2 
0  30.9 

0  24.2 
0  28.1 
0  31.9 

0  25.0 
0  29.0 
0  33.0 

0  25.9 
0  30.1 
0  34.2 

0  27.0 
0  31.3 
0  36.6 

1  30 
40 
50 

0  31.2 
0  34.4 
0  37.6 

0  31.9 
0  35.2 
0  38.5 

0  32.7 
0  36.1 
0  39.5 

0  33.6 
0  37.1 
0  40.6 

0  34.6 
0  38.2 
0  41.7 

0  36.7 
0  39.4 
0  43.1 

0  36.9 
0  40.8 
0  44.6 

0  38.3 
0  42.3 
0  46.2 

0  39.8 
0  44.0 
0  48.0 

2  0 
10 
20 

0  40.7 
0  43.7 
0  46.6 

0  41.6 
0  44.7 
0  47.7 

0  42.7 
0  45.9 
0  49.0 

0  43.9 
0  47.1 
0  50.3 

0  45.2 
0  48.5 
0  61.8 

0  46.6 
0  50.1 
0  63.4 

0  48.2 
0  61.8 
0  65.3 

0  60.0 
0  63.7 
0  67.3 

0  62.0 
0  56.8 
0  59.6 

2  30 
40 
50 

0  49.5 
0  52.2 
0  54.9 

0  50.6 
0  53.5 
0  56.2 

0  61.9 
0  54.8 
0  57.6 

0  63.4 
0  56.3 
0  69.2 

0  65.0 

0  58.0 

1  0.9 

0  66.7 

0  59.8 

1  2.9 

0  68.6 

1  1.9 
1  5.0 

1  0.8 
1  4.2 
1  7.4 

1  3.2 
1  6.7 
1  10.0 

3  0 
10 
20 

0  67.4 

0  59.8 

1  2.1 

0  68.8 

1  1.2 
1  3.6 

1  0.3 

1  2.8 
1  6.2 

1  1.9 
1  4.5 
1  7.0 

1  3.7 
1  6.4 
1  9.0 

1  6.8 
1  8.5 
1  11.1 

1  8.0 
1  10.9 
1  13.6 

1  10.6 
1  13.6 
1  16.3 

1  13.2 
1  16.3 
1  19.2 

3  30 
40 
50 

1  4.3 
1  6.4 
1  8.3 

1  6.8 
1  7.9 
1  9.9 

1  7.5 
1  9.7 
1  11.7 

1  9.4 
1  11.6 
1  13.7 

1  11.4 
1  13.7 
1  15.8 

1  13.6 
1  16.0 
1  18.2 

1  16.2 
1  18.6 
1  20.9 

1  18.9 
1  21.4 
1  23.8 

1  22.0 
1  24.6 
1  27.0 

4  0 
10  ' 
20 

1  10.1 
1  11.8 
1  13.3 

1  11.8 
1  13.5 
1  15.0 

1  13.6 
1  15.3 
1  16.9 

1  15.6 
1  17.4 
1  19.0 

1  17.8 
1  19.6 
1  21.3 

1  20.2 
1  22.1 
1  23.9 

1  23.0 
1  24.9 
1  26.7 

1  26.0 
1  28.0 
1  29.8 

1  29.3 
1  31.4 
1  33.3 

4  30 
40 
50 

1  14.7 
1  15.9 
1  17.0 

1  16.4 
1  17.7 
1  18.8 

X  18.4 
1  19.7 
1  20.8 

1  20.5 
1  21.8 
1  23.0 

1  22.8 
1  24.2 
1  25.4 

1  25.4 
1  26.8 
1  28.1 

1  28.3 
1  29.7 
1  31.0 

1  31.5 
1  33.0 
1  34.3 

1  36.0 
1  36.6 
1  37.9 

5  0 

1  18.0 

1  19.8 

1  21.8 

1  24.0 

1  26.4 

1  29.1 

1  32.1 

1  36.4 

1  39.1 

Lat. 


H.A. 


h   m 

24    0 

23  50 

40 

23  30 
20 

10 

23    0 

22  50 

40 

22  30 
20 
10 

22    0 

21  50 

40 

21  30 
20 
10 

21    0 

20  50 

40 

20  30 
20 
10 

20    0 

19  50 

40 

19  30 
20 
10 

19    0 
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AZIMUTH  OP  POLARIS  AT  ALL  HOUR  ANGLES,  1916. 
[Por  hour  angles  0^  to  12^  the  star  is  west  of  north,  and  for  hour  angles  12^  to  24^  it  is  east  of  Borth.) 


Lat. 


H.A. 


h    m 

5    0 

10 

20 

5  30 
40 
50 

6  0 
10 
20 

6  30 
40 
50 

7  0 
10 
20 

7  30 
40 
50 

8  0 
10 
20 

8  30 
40 
50 

9  0 
10 
20 

9  30 
40 
50 

10  0 
10 
20 

10  30 
40 
50 

11  0 
10 
20 

11  30 
40 
50 

12  0 


32< 


1  18.0 
1  18.8 
1  19.4 

1  19.9 
1  20.3 
1  20.6 


1 
1 
1 

1 
1 
1 

1 
1 
1 


20.6 
20.4 
20.1 

19.7 
19.1 
18.4 

17.5 
16.5 
15.3 


1  14.0 
1  12.6 
1  11.0 


1 
1 
1 

1 
1 


9.3 
7.4 
5.5 

3.4 

1.2 


0  58.8 

0  56.4 
0  53.9 
0  51.2 

0  48.5 
0  45.7 
0  42.8 

0  39.8 
0  36.8 
0  33.6 

0  30.4 
0  27.2 
0  23.9 

20.6 
17.2 
13.8 

10.4 
6.9 
3.5 

0.0 


0 
0 
0 

0 
0 
0 

0 


34* 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


19.8 
20.6 
21.3 

21.8 
22.1 
22.3 

22.3 
22.2 
21.9 

21.5 
20.9 
20.1 

19.2 
18.2 
17.0 

15.7 
14.2 
12.6 

10.8 
8.9 
6.9 

4.8 
2.5 
0.1 


0  57.7 
0  55.1 
0  52.4 

0  49.6 
0  46.7 
0  43.7 

0  40.7 
0  37.6 
0  34.4 

0  31.1 
0  27.8 
0  24.4 

0  21.0 
0  17.6 
0  14.1 

0  10.6 
0  7.1 
3.5 

0.0 


0 
0 


36* 


21.8 
22.6 
23.3 

23.8 
24.1 
24.3 

24.4 
24.2 
23.9 


1  23.6 
1  22.9 
1  22.1 

1  21.2 
1  20.1 
1  18.9 

1  17.5 
1  16.0 
1  14.3 

1  12.5 
1  10.6 
1    8.5 

1  6.3 
1  4.0 
1    1.6 

0  59.0 
0  56.4 
0  53.6 

0  50.8 
0  47.8 
0  44.8 

0  41.7 
0  38.5 
0  35.2 

0  31.9 
0  28.5 
0  25.0 

0  21.5 
0  18.0 
0  14.4 

10.8 
7.2 
3.6 

0.0 


0 
0 
0 

0 


38* 


24.0 

24.8 
25.5 

26.0 
26.4 
26.6 


1  26.6 
1  26.5 
1  26.2 

1  25.7 
1  25.1 
1  24.3 

1  23.3 
1  22.2 
1  20.9 

1  19.5 
1  18.0 
1  16.3 

1  14.4 
1  12.4 
1  10.3 

1  8.1 
1  5.7 
1    3.2 

1  0,6 
0  57.8 
0  55.0 

0  52.1 
0  49.0 
0  45.9 

0  42.7 
0  39.4 
0  36.1 

0  32.7 
0  29.2 
0  25.7 

0  22.1 
0  18.5 
0  14.8 

0  11.1 
0  7.4 
0    3.7 

0    0.0 


40* 


1 
1 
1 

1 
1 
1 


26.4 
27.3 
28.0 

28.6 
28.9 
29.1 


1  29.1 
1  28.9 
1  28.6 

1  28.1 
1  27.5 
1  26.7 

1  25.7 
1  24.5 
1  23.2 

1  21.8 
1  20.2 
1  18.4 

1  16.5 
1  14.5 
1  12.3 

1  10.0 
1  7.5 
1    5.0 

1  2.3 
0  59.4 
0  56.5 

0  53.6 
0  50.4 
0  47.2 

0  43.9 
0  40.5 
0  37.1 

0  33.6 
0  30.0 
0  26.4 

0  22.7 
0  19,0 
0  15.2 

0  11.4 
0  7.6 
3.8 

0.0 


0 
0 


42* 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


29.1 
30.0 
30.7 

31.3 
31.6 
31.8 

31.8 
31.7 
31.4 

30.9 
30.2 
29.3 


1  28.3 
1  27.1 
1  25.8 

1  24.3 
1  22.6 
1  20.8 


1 
1 
1 

1 
1 
1 


18.8 
16.7 
14.5 

12.1 
9.6 
6.9 


1  4.1 
1  1.2 
0  58.2 

0  55.1 
0  51.9 
0  48.6 

0  45.2 
0  41.7 
0  38.2 

0  34.6 
0  30.9 
0  27.2 

0  23.4 
0  19.5 
0  15.7 

0  11.8 
0  7.8 
3.9 

0.0 


0 
0 


44* 


1  32.1 
1  33.0 
1  33.7 

1  34.3 
1  34.7 
1  34.9 

1  34.9 
1  34.7 
1  34.4 


33.8 
33.1 
32.2 

31.2 
30.0 
28.6 

27.0 
25.3 
23.4 


1  21.4 

1  19.2 

1  16.9 

1  14.4 

1  11.8 

1  9.1 

1  6.2 

1  3.2 

1  0.1 

0  56.9 

0  53.6 

0  50.2 

0  46.7 

0  43.1 

0  39.4 

0  35.7 

0  31.9 
0  28.0 


0 
0 
0 

0 
0 
0 

0 


24.1 
20.2 
16.2 

12.2 
8.1 
4.1 

0.0 


48° 

50° 

52° 

54° 

56° 

58° 

60° 

b  m 

0  0 

10 

20 

0  0.0 
0  4.6 
0  9.1 

•  1 

0  0.0 
0  4.7 
0  9.5 

•  1 

0  0.0 
0  5.0 
0  9.9 

0  0.0 
0  5.2 
0  10.4 

•  1 

0  0.0 
0  5.5 
0  10.9 

•  1 

0  0.0 
0  5.8 
0  11.6 

0  0.0 
0  6.2 
0  12.3 

0  30 
40 
50 

0  13.6 
0  18.1 
0  22.6 

0  14.2 
0  18.9 
0  23.5 

0  14.8 
0  19.7 
0  24.6 

0  15.6 
0  20.7 
0  25.8 

0  16.4 
0  21,8 
0  27.2 

0  17.3 
0  23.0 
0  28.7 

0  18.4 
0  24.5 
0  30.5 

1  0 

0  27.0 

0  28.1 

0  29.4 

0  30.8 

0  32.5 

0  34.4 

0  36.5 

46* 


1  35.4 
1  36.3 
1  37.1 

1  37.7 
1  38.1 
1  38.2 


1 
1 
1 

1 
1 
1 

1 
1 
1 


38.2 
38.1 
37.7 

37.1 
36.4 
35.5 

34.4 
33.1 
31.7 


1  30.1 
1  28.3 
1  26.3 


1 
1 

1 

1 
1 
1 


24.2 
21.9 
19.5 

17.0 
14.3 
11.4 


1  8.5 
1  6.4 
1    2.2 

0  68.8 
0  65.4 
0  61.9 

0  48.2 
0  44.5 
0  40.7 

0  36.9 
0  33.0 
0  29.0 

0  24.9 
0  20.8 
16.7 

12.6 
8.4 
4.2 

0.0 


0 

0 
0 
0 

0 


48* 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 

1 
1 

1 
1 
1 


39.1 
40.1 
40.8 

41.4 
41.8 
42.0 

42.0 
41.8 
41,4 

40.8 
40.1 
39.1 

38.0 
36.6 
35.1 


133.4 
1  31.6 
1  29.6 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
0 
0 

0 
0 
0 


27.4 
25.0 
22.5 

19.8 
17.0 
14.1 

11.0 
7.8 
4.4 

1.0 
57.4 
63.8 

50.0 
46.2 
42.2 


0  38.2 
0  34J2 
0  30.0 

25.8 
21.6 
17.3 

13.0 

8.7 
4.3 

0.0 


0 
0 
0 

0 
0 
0 

0 


Lat. 


H.A. 


h  ■ 

19    0 

18  50 

40 

18  » 
20 
10 

18    0 

17  50 

40 

17  30 
20 
10 

17    0 

16  50 

40 

16  30 
29 
10 

16    0 
15  50 

40 

15  30 
20 
10 

15    0 

14  50 

40 

14  30 

20 

10 

14  0 

15  50 
40 

13  30 

20 
10 

13    0 

12  50 

40 

12  30 

20 
10 

12    0 


6r 


0  0.0 
0  6.4 
0  12.7 

0  19.1 
0  25.3 
0  31.6 

0  37.7 


62* 


0  0.0 
0  6.6 
0  13.2 

0  19.7 
0  26.2 
0  32.7 

0  39.0 


Lat. 


H.A. 


h   m 

24    0 

23  50 

40 

23  30 

20 
10 

23    0 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUB  ANGLES,  1916. 
[For  hour  anglM  0^  to  12^  the  star  is  irest  of  north,  and  for  hour  angles  12^  to  24^  it  is  east  of  north.] 


lAt 


H.A. 


h  m 

1    0 

10 

20 

1  30 
40 
50 

2  0 
10 
20 

2  30 
40 
50 

3  0 
10 
20 

3  30 
40 
50 

4  0 
10 
20 

430 
40 
50 

5  0 
10 
20 

5  30 
40 
50 

6  0 
10 
20 


6  30 
40 
50 

7  0 
10 
20 

7  30 
40 
50 

8  0 
10 
20 

830 
40 
50 

9  0 
10 
20 

9  30 
40 
50 

10  0 

48* 


0  27.0 
0  31.3 
0  35.6 

0  39.8 
0  44.0 
0  48.0 

0  52.0 
0  55.8 

0  59.6 

1  3.2 
1  6.7 
1  10.0 

1  13.2 
1  16.3 
1  19.2 

1  22.0 
1  24.6 
1  27.0 

1  29.3 
1  31.4 
1  33.3 


1 
1 
1 

1 
1 
1 

1 
1 
1 


35.0 
36.6 
37.9 

89.1 
40.1 
40.8 

41.4 
41.8 
42.0 


142.0 
1  41.8 
1  41.4 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


40.8 
40.1 
39.1 

38.0 
36.6 
35.1 

33.4 
31.6 
29.6 

27.4 
25.0 
22.5 

19.8 
17.0 
14.1 


1 
1 

1 

1 


11.0 
7.8 
4.4 

1.0 
0  57.4 
0  53.8 

0  50.0 


50* 


0  28.1 
0  32.6 
0  37.1 

0  41.5 
0  45.8 
0  50.1 

0  54.2 

0  58.2 

1  2.1 

5.9 

9.5 

13.0 

16.3 
19.5 
22.6 

25.5 

28.2 
30.7 

33.0 
35.2 
37.2 

39.0 
40.6 
42.0 

43.2 
44.2 
45.0 

45.6 
46.0 
46.2 

46.2 
46.0 
45.6 

44.9 
44.1 
43.1 

41.9 
40.5 
39.0 

37.2 
35.3 
33.2 

30.9 
28.4 
25.8 

23.0 
20.1 
17.0 

13.8 

10.5 

7.0 

1  3.4 
0  59.7 
0  55.9 

0  52.0 


52* 


0  29.4 
0  34.1 
0  38.8 

0  43.4 
0  47.9 
0  52.3 

0  56.6 

1  0.8 
1    4.9 

1  8.8 
1  12.6 
1  16.3 


1 
1 
1 

1 
1 
1 

1 
1 
1 


19.8 
23.1 
26.3 

29.3 
32.1 
34.8 

37.2 
39.5 
41.6 


1  43.4 
1  45.1 
1  46.5 


1 
1 
1 

1 

1 
1 

1 
1 
1 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
0 


54* 


47.8 
48.8 
49.6 

50.3 
50.7 
50.9 

50.9 
50.6 
50.2 


1  49.6 
1  48.7 
1  47.6 

1  46.4 
1  44.9 
1  43.3 


41.4 
39.4 
37.2 

34.8 
32.2 
29.5 

26.6 
23.5 
20.3 

17.0 

13.5 

9.9 

6.1 

2.3 

58.3 

0  54.2 


0  30.8 
0  35.8 
0  40.7 

0  45.6 
0  50.3 
0  54.9 

0  59.4 

1  3.8 
1    8.1 


56* 


1 
1 
1 

1 
1 

1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


12.2 
16.2 
20.0 

23.7 
27.2 
30.5 

33.6 
36.6 
39.4 

41.9 
44.3 
46.5 

48.4 
50.1 
51.6 

52.9 
54.0 
54.9 

55.5 
55.9 
56.1 

56.1 
55.9 
55.4 

54.7 
53.8 
52.7 

51.4 
49.8 
48.1 


1 
1 
1 

1 
1 
1 

1 
1 
1 


1  46.2 
1  44.0 
1  41.7 


39.2 
36.5 
33.6 

30.6 
27.4 
24.0 

20.5 
16.9 
13.1 


1  9.2 

1  5.1 

1  1.0 

0  56.7 


0  32.5 
0  37.7 
0  42.9 

0  48.0 
0  53.0 

0  57.8 

1  2.6 
1    7.2 

1  11.7 

1  16.0 
1  20.2 
1  24.2 

1  28.1 
1  31.8 
1  35.3 

1  38.6 
1  41.7 
1  44.6 

1  47.3 
1  49.7 
1  52.0 

1  54.0 
1  55.8 
1  57.4 

1  58.8 

1  59.9 

2  0.8 


2 
2 
2 

2 
2 
2 

2 
1 
1 

1 
1 
1 

1 
1 
1 


1 
1 
1 

1 
1 
1 

1 
1 
1 


1.5 
1.9 
2.1 

2.1 
1.8 
1.3 

0.6 
59.6 
58.4 

57.0 
55.4 
53.5 

51.5 
49.2 
46.8 


58* 


144.1 
141.3 
1  38.3 


35.1 
31.7 
28.2 

24.5 
20.7 
16.7 

12.6 
8.3 
3.9 


0  34.4 
0  39.9 
0  45.4 

0  50.7 
0  56.0 


1.2 

6.2 
11.1 
15.8 

20.4 
24.8 
29.0 


1  33.1 
1  37.0 
1  40.7 

1  44.2 
1  47.4 
1  50.5 

1  53.3 
1  55.9 

1  58.3 

2  0.4 
2  2,3 
2    4.0 

2  5.4 
2    6.6 

2    7.5 


0  59.5 


2 
2 
2 

2 
2 
2 


1 
1 
1 

1 
1 
1 

1 

1 
1 

1 


8.2 

8.6 
8.8 

8.8 
8.5 
8.0 


2  7.2 
2  6.2 
2    4.9 


60* 


2 
2 
1 

1 
1 
1 


3.4 

1.6 

59.7 

57.5 
55.2 
52.6 


1  49.8 
1  46.8 
1  43.6 


40.2 
36.6 
32.9 

29.0 
25.0 
20.8 

16.4 

11.9 

7.3 

2.6 


0  36.5 
0  42.4 
0  48.2 

0  53.9 

0  59.5 

1  5.0 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 

1 

2 
2 
2 

2 
2 
2 


10.3 
15.5 
20.5 

25.4 
30.1 
34.6 

38.9 
43.0 
46.9 

60.6 
54.0 
57.3 

0.2 
3.0 
5.5 

7.8 

9.8 

11.5 


2  13.0 
2  14.2 
2  15.2 


2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 


1 
1 
1 

1 
1 
1 

1 
1 
1 


15.9 
16.4 
16.6 

16.5 
16.1 
15.5 

14.7 
13.6 
12.3 

10.7 
8.8 
6.7 


61^ 


2  4.4 
2  1.9 
1  59.2 

1  56.2 
1  53.0 
1  49.6 


46.0 
42.3 
38.3 

34.2 
29.9 
25.5 

20.9 
16.1 
11.2 


0  37.7 
0  43.8 
0  49.8 

0  55.7 
1.5 
7.1 

12.6 
18.0 
23.2 


1 

1 

1 
1 
1 


1  28.2 
1  33.0 
1  37.7 


1 
1 
1 

1 
1 
2 


2 
2 
2 

2 
2 
2 

2 
2 
2 


1    6.2 


42.1 
46.3 
50.3 

54.1 

57.7 
1.0 


2  4.1 
2  6.9 
2    9.5 


11.8 
13.9 
15.7 

17.2 
18.5 
19.5 

20.2 
20.6 
20.8 


2  20.7 
2  20.4 
2  19.8 


2 
2 
2 

2 

2 
2 


18.9 
17.7 
16.3 

14.7 
12.8 
10.7 


2  8.3 
2  5.6 
2    2.8 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


59.7 
56.5 
53.0 

49.3 
45.4 
41.3 

37.1 
32.7 
28.1 

23.3 
18.4 
13.4 


62* 


0  39.0 
0  45.3 
0  51.5 

0  57.6 

1  3.6 
1    9.4 


15.1 
20.6 
26.0 

31.2 
36.2 
41.0 


1  45.6 
1  50.0 
1  54.1 


1 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 


1    8.3 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 


58.0 
1.7 
5.1 

8.3 
11.2 
13.8 

16.2 
18.3 
20.2 

21.7 
23.0 
24.0 

24.8 
25.2 
25.4 


2  25.3 
2  24.9 
2  24.3 


23.4 
22.2 
20.7 

19.0 
17.0 
14.8 


Lat. 


2  12,4 

2  9.7 

2  6.7 

2  3.5 

2  0.1 

1  56.5 


52.7 
48.7 
44.5 

40.1 
35.6 
30.8 

25.9 
20.9 
15.7 

10.4 


H.A. 


h 
23 


m 
0 


22  50 
40 

22  30 
20 
10 

22    0 

21  50 

40 

21  80 
20 
10 

21    0 

20  50 

40 

20  30 
20 
10 

20    0 

19  50 

40 

19  30 
20 
10 

19    0 

18  50 

40 

18  30 
20 
10 

18    0 

17  50 

40 

17  30 
20 
10 

17    0 

16  50 

40 

16  30 
20 
10 

16    0 

15  50 

40 

15  30 
20 
10 

15    0 

14  50 

40 

14  30 
20 
10 

0 


14 
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TABLE  IV. 


AZmUTH  OF  POLARIS  AT  ALL  HOUB  ANGLES,  191«. 
[For  hour  angles  ()■>  to  12'' the  star  is  west  of  north,  and  for  hour  angles  IS^i  to  24^  it  is  CMt  of  nordi.] 


48° 

50° 

52° 

54° 

56° 

58° 

60° 

61° 

62° 

I-at.     >/ 

h    m 

10    0 

10 

20 

0  50.0 
0  46.2 
0  42.2 

0  52.0 
0  48.0 
0  43.9 

•           9 

0  54.2 
0  50.0 
0  45.8 

0  56.7 
0  52.3 
0  47.8 

0  59.5 
0  54.9 
0  50.2 

1    2.6 
0  57.8 
0  52.9 

•      # 

1    6.2 
1    1.1 
0  55.9 

1    8.3 
1    3.0 
0  57.6 

1  10.4 
1    5.0 
0  59.4 

h  m 

14    0 

13  50 

40 

10  30 
40 
60 

0  38.2 
0  34.2 
0  30.0 

0  39.7 
0  35.5 
0  31.2 

0  41.4 
0  37.0 
0  32.5 

0  43.3 
0  38.7 
0  34.0 

0  45.4 
0  40.6 
0  35.7 

0  47.8 
0  42.7 
0  37.5 

0  50.6 
0  45.2 
0  39.7 

0  52.2 
0  46.6 
0  40.9 

0  53.8 
0  48.0 
0  42^ 

13  30 

20 
10 

11    0 
10 
20 

0  25.8 
0  21.6 
0  17.3 

0  26.8 
0  22.4 
0  18.0 

0  28.0 
0  23.4 
0  18.8 

0  29.3 
0  24.5 
0  19.6 

0  30.7 
0  25.7 
0  20.6 

0  32.3 
0  27.0 
0  21.7 

0  34.2 
0  28.6 
0  22.9 

0  35.2 
0  29.4 
0  23.6 

0  36.3 
0  30.4 
0  24.4 

13    0 

12  60 

40 

11  30 
40 
50 

0  13.0 
0    8.7 
0    4.3 

0  13.5 
0    9.0 
0    4.5 

0  14.1 
0    9.4 
0    4.7 

0  14.7 
0    9.8 
0    4.9 

0  15.5 
0  10.3 
0    5.2 

0  16.3 
0  10.9 
0    5.4 

0  17.2 
0  11.5 
0    5.8 

0  17.8 
0  11.9 
0    6.0 

0  18.3 
0  12.2 
0    6.1 

12  30 
20 
10 

12    0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

12    0 

^V.     Lat. 

62° 

63° 

64° 

65° 

66° 

67<» 

68° 

69° 

70° 

h    m 

0    0 

10 

20 

•      1 

0    0.0 
0    6.6 
0  13.2 

0    0.0 
0    6.8 
0  13.6 

•      # 

0    0.0 
0    7.1 
0  14.2 

0    0.0 
0    7.4 
0  14.7 

0    0.0 
0    7.7 
0  15.3 

0    0.0 
0    8.0 
0  16.0 

0    0.0 
0    8.4 
0  16.7 

0    0.0 
0    8.8 
0  17.5 

0    0.0 
0    9.2 
0  18.4 

b   m 

24    0 

23  50 

40 

0  30 
40 
60 

0  19.7 
0  26.2 
0  32.7 

0  20.4 
0  27.1 
0  33.8 

0  21.2 
0  28.2 
0  35.1 

0  22.0 
0  29.3 
0  36.5 

0  22.9 
0  30.5 
0  38.0 

0  23.9 
0  31.8 
0  39.6 

0  25.0 
0  33.2 
0  41.4 

0  26.2 
0  34.8 
0  43.4 

0  27.5 
0  36.6 
0  45.6 

23  30 
20 
10 

1    0 
10 
20 

0  39.0 
0  45.3 
0  51.5 

0  40.4 
0  47.0 
0  53.4 

0  41.9 
0  48.7 
0  55.4 

0  43.6 
0  60.6 
0  57.5 

0  45.4 
0  52.7 
0  59.9 

0  47.3 

0  55.0 

1  2.5 

0  49.5 

0  57.5 

1  5.3 

0  51.9 

1  0.3 
1    8.6 

0  54.5 

1  3.3 
1  11.9 

23    0 

22  50 
40 

1  30 
40 
50 

0  57.6 

1  3.6 
1    9.4 

0  59.7 

1  5.9 
1  11.9 

1    1.9 
1    8.3 
1  14.6 

1    4.3 
1  11.0 
1  17.5 

1    7.0 
1  13.9 
1  20.7 

1    9.9 
1  17.1 
1  24.1 

1  13.0 
1  20.6 
1  28.0 

1  16.5 
1  24.4 
1  32.1 

1  20.4 
1  28.7 
1  36.8 

22  30 
20 
10 

2    0 
10 
20 

1  15.1 
1  20.6 
1  26.0 

1  17.8 
1  23.5 
1  29.1 

120.7 
1  26.6 
1  32.4 

1  23.8 
1  30.0 
1  36.0 

1  27.3 
1  33.7 
1  39.9 

1  31.0 
1  37.7 
1  44.2 

1  35.1 
1  42.1 
148.9 

1  39.7 
1  47.0 
1  54.1 

1  44.7 
1  52.4 
1  59.8 

22    0 
2150 

2  30 
40 
60 

1  31.2 
1  36.2 
1  41.0 

1  34.4 
1  89.6 
144.6 

1  37.9 
143.3 
148.4 

141.7 
1  47.3 
1  52.6 

1  45.9 
1  51.7 
1  57.2 

1  50.4 

1  56.4 

2  2.2 

1  55.4 

2  1.7 
2    7.7 

2    0.9 
2    7.4 
2  13.7 

2    6.9 
2  13.8 
2  20.4 

21  30 
20 
10 

3    0 
10 
20 

1  45.6 
1  50.0 
1  54.1 

149.3 
1  53.8 
1  58.1 

1  53.3 

1  58.0 

2  2.4 

1  57.7 

2  2.6 
2    7.2 

2    2.5 
2    7.5 
2  12.3 

2    7.7 
2  12.9 
2  17.9 

2  13.4 
2  18.9 
2  24.1 

2  19.7 
2  25.4 
2  30.8 

2  26.7 
2  32.7 
2  88.3 

21    0 

20  50 

40 

330 
40 
50 

1  58.0 

2  1.7 
2    5.1 

2    2.1 
2    5.9 
2    9.5 

2    6.6 
2  10.5 
2  14.2 

2  11.5 
2  15.6 
2  19.3 

2  16.8 
2  21.0 
2  24.9 

2  22.6 
2  27.0 
2  31.0 

2  28.9 
2  33.5 
2  37.7 

2  35.9 
2  40.7 
2  45.1 

2  43.6 
2  48.6 
2  53.3 

20  30 
20 
10 

4    0 
10 
20 

2    8.3 
2  11.2 
2  13.8 

2  12.7 
2  15.7 
2  18.5 

2  17.6 
2  20.7 
2  23.5 

2  22.8 
2  26.1 
2  29.0 

2  28.6 
2  31.9 
2  34.9 

2  34.8 
2  38.3 
2  41.4 

2  41.7 
2  45.3 
2  48.5 

2  49.2 
2  52.9 
2  56.3 

2  57.5 

3  1.4 
3    5.0 

20    0 

19  50 

40 

4  30 
40 
50 

2  16.2 
2  18.3 
2  20.2 

2  20.9 
2  23.1 
2  25.0 

2  26.0 
2  28.3 
2  30.2 

2  31.6 
2  33.9 
2  35.9 

2  37.6 
2  40.0 
2  42.1 

2  44.2 
2  46.7 
2  48.9 

2  51.4 
2  54.0 
2  56.2 

2  59.4 

3  2.1 
3    4.4 

3    8.1 
3  10.9 
3  13.3 

19  30 
20 
10 

5    0 
10 
20 

2  21.7 
2  23.0 
2  24.0 

2  26.6 
2  28.0 
2  29.0 

2  31.9 
2  33.3 
2  34.3 

2  37.6 
2  39.0 
2  40.1 

2  43.9 
2  45.3 
2  46.4 

2  50.7 
2  52.2 
2  53.3 

2  58.1 

2  59.6 

3  0.8 

3    6.3 
3    7.9 
8    9.1 

3  15.3 
3  17.0 
8  18.2 

19    0 

18  50 

40 

5  30 
40 
50 

2  24.8 
2  25.2 
2  25.4 

2  29.7 
2  30.2 
2  30.4 

2  35.1 
2  35.6 
2  35.7 

2  40.9 
2  41.4 
2  41.6 

2  47.2 
2  47.7 
2  47.9 

2  54.1 
2  54.6 
2  54.7 

8    1.6 
3    2.1 
3    2.2 

8    9.9 

3  10.4 
3  10.5 

8  19.1 
8  19.5 
3  19.6 

IS  30 
20 
10 

6    0 

2  25.3 

2  30.3 

2  85.6 

2  41.4 

2  47.7 

2  54.5 

3    2.0 

3  10.3 

3  19.4 

IS    0 
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AZIMUTH  OF  POLABJS  AT  ALL  HOUR  ANGLES,  1916. 
IFor  hour  anglea  0^  to  12^  the  star  is  west  of  nortli,  and  for  hour  angles  12^  to  24^  it  ia  east  of  north.] 


e2* 

63« 

64« 

66« 

66^ 

670 

68^ 

690 

70* 

h   m 

6    0 

10 

20 

2  25.3 
2  24.9 
2  24.3 

•      1 

2  30.3 
2  29.9 
2  29.2 

2  35.6 
2  35.2 
2  34.5 

2  41.4 
2  41.0 
2  40.2 

2  47.7 
2  47.2 
2  46.4 

2  54.5 
2  54.0 
2  53.2 

3    2.0 
3    1.5 
3    0.6 

8  10.3 
3    9.7 
3    8.7 

3  19.4 
8  18.7 
3  17.7 

h   m 

18    0 

17  60 

40 

6  30 
40 
50 

2  23.4 
2  22.2 
2  20.7 

2  28.2 
2  27.0 
2  25.5 

2  33.5 
2  32.2 
2  30.6 

2  39.1 
2  87.8 
2  86.1 

2  45.3 
2  43.9 
2  42.2 

2  52.0 
2  50.5 

2  48.7 

2  59.4 
2  57.8 
2  55.9 

8    7.4 
3    5.7 
3    3.7 

3  16.3 
3  14.6 
3  12.4 

17  30 
20 
10 

7    0 
10 
20 

2  19.0 
2  17.0 
2  14.8 

2  23.7 
2  21.7 
2  19.4 

2  28.7 
2  26.6 
2  24.2 

2  84.2 
2  82.0 
2  29.5 

2  40.1 
2  37.8 
2  35.2 

2  46.6 
2  44.2 
2  41.4 

2  53.6 
2  51.1 
2  48.3 

3    1.4 
2  58.7 
2  55.7 

3    9.9 
3    7.1 
3    3.9 

17    0 

16  50 

40 

7  30 
40 
50 

2  12.4 
2    9.7 
2    6.7 

2  16.8 
2  14.0 
2  11.0 

2  21.6 
2  18.7 
2  15.5 

2  26.7 
2  23.7 
2  20.4 

2  32.3 
2  29.2 
2  25.8 

2  38.4 
2  35.1 
2  31.6 

2  45.1 
2  41.6 
2  37.9 

2  52.4 
2  48.8 
2  44.9 

3    0.4 
2  56.6 
2  52.5 

16  30 
20 
10 

8    0 
10 
20 

2    8.5 
2    0.1 
156.5 

2    7.7 
2    4.2 
2    0.4 

2  12.1 
2    8.5 
2    4.6 

2  16.9 
2  13.1 
2    9.1 

2  22.1 
2  18.2 
2  14.0 

2  27.7 
2  23.6 
2  19.3 

2  33.9 
2  29.6 
2  25.1 

2  40.7 
2  36.2 
2  31.4 

2  48.1 
2  43.4 
2  38.4 

16    0 

15  50 

40 

8  30 
40 
50 

1  52.7 
148.7 
144.5 

1  56.5 
152.3 
148.0 

2    0.5 
1  56.2 
1  51.7 

2    4.9 
2    0.4 
1  55.7 

2    9.6 
2    4.9 
2    0.1 

2  14.7 
2    9.9 
2    4.8 

2  20.3 
2  15.2 
2  10.0 

2  26.4 
2  21.1 
2  15.6 

2  33.1 
2  27.6 
2  21.8 

15  30 
20 
10 

9    0 

10 
20 

140.1 
1  85.6 
1  80.8 

143.4 
1  38.7 
1  83.8 

147.0 
142.1 
187.0 

1  50.8 
145.8 
140.5 

1  55.0 
1  49.7 
144.3 

1  59.5 
1  54.0 
148.4 

2    4.5 

1  58.7 
1  52.8 

2    9.9 
2    3.9 
167.7 

2  16.8 
2    9.6 
2    3.1 

16    0 

14  60 

40 

9  80 
40 
50 

1  25.9 
1  20.9 
1  15.7 

1  28.8 
1  28.6 
1  18.2 

181.8 
1  26.4 
1  20.9 

186.1 
129.5 
123.8 

1  38.7 
1  82.9 
1  26.9 

142.5 
1  88.6 
1  80.3 

146.7 
1  40.4 
184.0 

1  61.3 
144.8 
1  88.0 

1  66.4 
149.5 
142.5 

14  80 
20 
10 

10    0 
10 
20 

1  10.4 
1    5.0 
0  59.4 

1  12.7 
1    7.1 
1    1.4 

1  15.2 
1    9.4 
1    3.5 

1  17.9 
1  11.9 
1    5.7 

1  20.8 
1  14.5 
1    8.2 

1  23.9 
1  17.4 
1  10.8 

1  27.4 
1  20.6 
1  13.7 

181.1 
124.1 
1  16.9 

186.3 
1  27.9 
1  20.4 

14    0 

13  60 

40 

10  30 
40 
50 

0  53.8 
0  48.0 
0  42.2 

0  55.5 
0  49.6 
0  43.6 

0  57.4 
0  51.3 
0  45.1 

0  59.5 
0  53.1 
0  46.7 

1    1.7 
0  55.1 
0  48.4 

1    4.1 
0  57.2 
0  50.3 

1    6.7 
0  59.6 
0  52.3 

1    9.6 
1    2.1 
0  54.6 

1  12.7 
1    4.9 
0  57.1 

13  30 
20 
10 

11    0 
10 
20 

0  36.3 
0  30.4 
0  24.4 

0  37.5 
0  31.3 
0  25.1 

0  38.8 
0  32.4 
0  26.0 

0  40.2 
0  33.6 
0  26.9 

0  41.6 
0  34.8 
0  27.9 

0  43.3 
0  86.2 
0  29.0 

0  45.0 
0  87.6 
0  80.2 

0  47.0 
0  89.2 
0  81.5 

0  49.1 
0  41.0 
0  32.9 

13    0 

12  60 

40 

11  30 
40 
50 

0  18.3 
0  12.2 
0    6.1 

0  18.9 
0  12.6 
0    6.3 

0  19.5 
0  13.0 
0    6.5 

0  20.2 
0  13.5 
0    6.8 

0  21.0 
0  14.0 
0    7.0 

0  21.8 
0  14.5 
0    7.3 

0  22.7 
0  15.2 
0    7.6 

0  23.7 
0  15.8 
0    7.9 

0  24.7 
0  16.6 
0    8.3 

12  30 
20 
10 

12    0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

12    0 

TABLE  IVa. 

Table  lY  has  been  computed  for  a  declbmtion  of  88*  61^  W.    Tot  other  dedinatioiiB  of 
Polaris  the  correction  given  below  should  be  applied  to  the  Azimuth  taken  from  Table  IV. 
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AMbsmtiLy^^^ 

(/ 

20^ 

40^ 

60^ 

80^ 

lOO' 

120^ 

140^ 

160^ 

180^ 

200^ 

DecL     ^**Vs,^^ 

^.y^  T>fA. 

9         f         00 

t 

# 

# 

# 

# 

t 

# 

# 

# 

f 

t 

O         §        it 

88  51  20 

0.0 

+0.1 

+0.2 

+0.4 

+0.5 

+0.6 

+0.7 

+0.8 

+1.0 

+1.1 

+1.2 

88  51  20 

88  51  26 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

88  61  25 

88  51  30 

0.0 

+0.1 

0.1 

0.2 

0.3 

0.4 

0.4 

0.5 

0.6 

0.7 

0.7 

88  6130 

88  5136 

0.0 

0.0 

+0.1 

0.1 

0.2 

0.2 

0.3 

0.3 

0.4 

0.4 

0.5 

88  51  35 

88  6140 

0.0 

0.0 

0.0 

+0.1 

+0.1 

+0.1 

+0.1 

+0.2 

+0.2 

+0.2 

+0.2 

88  6140 

88  5145 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

88  5145 

88  51  60 

0.0 

0.0 

0.0 

-0.1 

-0.1 

-0.1 

-0.1 

-0.2 

-0.2 

-0.2 

-0.2 

88  51  50 

88  51  66 

0.0 

0.0 

-0.1 

-0.1 

-0.2 

-0.2 

-0.3 

-0.3 

-0.4 

-0.4 

-0.5 

88  6165 

88  52    0 

0.0 

-0.1 

0.1 

0.2 

0.3 

0.4 

0.4 

0.5 

0.6 

0.7 

0.7 

88  62    0 

88  52    6 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

88  52    6 

88  62  10 

0.0 

-0.1 

-0.2 

-0.4 

-0.5 

-0.6 

-0.7 

-0.8 

-1.0 

-1.1 

-1.2 

88  52  10 
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TABLE  V. 


AZIMUTH  OF  POLARIS  AT  ELONGATION,  1916. 


^\p«cl. 

1        I 

Vtriatlofn  for— 

88*^  51'  20" 

88^  bV  SO'' 

88*^  51'  W 

88*»  51'  50" 

88**  52'  0" 

88**  52' 10" 

Lat.X. 

I'ofLat. 

l^ofJ. 

•   / 

•         f         tr 

•  /   // 

•  /   // 

•  /   // 

•     t      ft 

•     t      tf 

/# 

M 

10  0 

1  9  43.6 

1  9  33.4 

1  9  23.3 

1  9  13.1 

1  9  2.9 

1  8  52.8 

+0.21 

-1.02 

10  20 

1  9  47.9 

1  9  37.8 

1  9  27.6 

1  9  17.4 

1  9  7.3 

1  8  57.1 

0.22 

1.02 

10  40 

1  9  52.4 

1  9  42.3 

1  9  32.1 

1  9  21.9 

1  9  11.8 

1  9  1.6 

0.23 

1.02 

11  0 

1  9  57.1 

1  9  46.9 

1  9  36.8 

1  9  26.6 

1  9  16.4 

1  9  6.2 

0.24 

1.02 

11  20 

1  10  1.9 

1  9  51.7 

1  9  41.6 

1  9  31.4 

1  9  21.2 

1  9  11.0 

0.24 

L02 

11  40 

1  10  6.9 

1  9  56.7 

1  9  46.5 

1  9  36.3 

1  9  26.1 

1  9  15.9 

+0.25 

-1.02 

12  0 

1  10  12.1 

1  10  1.8 

1  9  51.6 

1  9  41.4 

1  9  31.2 

1  9  20.9 

0.26 

1.02 

12  20 

1  10  17.3 

1  10  7.1 

1  9  56.9 

1  9  46.6 

1  9  36.4 

1  9  26.2 

0.27 

1.02 

12  40 

1  10  22.8 

1  10  12.5 

1  10  2.3 

1  9  52.0 

1  9  41.8 

1  9  31.5 

0.28 

1.0J 

13  0 

1  10  28.4 

1  10  18.1 

1  10  7.9 

1  9  57.6 

1  9  47.3 

1  9  37.1 

0.28 

1.05 

13  20 

1  10  34.2 

1  10  23.9 

1  10  13.6 

1  10  3,3 

1  9  53.0 

1  9  42.8 

+0.29 

-1.0S 

13  40 

1  10  40.1 

1  10  29.8 

1  10  19.5 

1  10  9.2 

1  9  58.9 

1  9  48.6 

0.30 

lifi 

14  0 

1  10  46.2 

1  10  35.8 

1  10  25.5 

1  10  15.2 

1  10  4.9 

1  9  54.6 

0.30 

1.03 

14  20 

1  10  52.4 

1  10  42.1 

1  10  31.7 

1  10  21.4 

1  10  11.1 

1  10  0.8 

0.31 

LOS 

14  40 

1  10  58.8 

1  10  48.4 

1  10  88.1 

1  10  27.8 

1  10  17.4 

1  10  7.1 

0.32 

L03 

16  0 

1  11  5.4 

1  10  55.0 

1  10  44.6 

1  10  34.3 

1  10  23.9 

1  10  13.6 

+0.33 

-1.04 

15  20 

1  11  12.1 

1  11  1.7 

1  10  51.4 

1  10  41.0 

1  10  30.6 

1  10  20.2 

0.34 

1.04 

15  40 

1  11  19.0 

1  11  8.6 

1  10  58.2 

1  10  47.8 

1  10  37.4 

1  10  27.1 

0.34 

1.04 

16  0 

1  11  26.1 

1  11  15.7 

1  11  5.2 

1  10  54.8 

1  10  44.4 

1  10  34.0 

0.35 

1.04 

16  20 

1  11  33.3 

1  11  22.9 

1  11  12.4 

1  11  2.0 

1  10  51.6 

1  10  41.2 

0.36 

1.04 

16  40 

1  11  40.7 

1  11  80.3 

1  11  19.8 

1  11  9.4 

1  10  58.9 

1  10  48.5 

+0.37 

-1.04 

17  0 

1  11  48.3 

1  11  37.8 

1  11  27.4 

1  11  16.9 

1  11  6.4 

1  10  56.0 

0.38 

1.05 

17  20 

1  11  56.0 

1  11  45.5 

1  11  35.1 

1  11  24.6 

1  11  14.1 

1  11  3.6 

0.39 

l.(» 

17  40 

1  12  4.0 

1  11  53.5 

1  11  43.0 

1  11  82.5 

1  11  22.0 

1  11  11.5 

0.40 

105 

18  0 

1  12  12.1 

1  12  1.5 

1  11  61.0 

1  11  40.5 

1  11  30.0 

1  11  19.5 

0.41 

1.05 

18  20 

1  12  20.3 

1  12  9.8 

1  11  59.3 

1  11  48.7 

1  11  38.2 

1  11  27.7 

+0.42 

-1-06 

18  40 

1  12  28.8 

1  12  18.2 

1  12  7.7 

1  11  57.1 

1  11  46.6 

1  11  36.0 

0.42 

1.06 

19  0 

1  12  37.4 

1  12  26.9 

1  12  16.3 

1  12  5.7 

1  11  65.1 

1  11  44.5 

0.43 

L06 

19  20 

1  12  46.2 

1  12  35.6 

1  12  25.1 

1  12  14.5 

1  12  3.9 

1  11  53.3 

0.44 

i.oe 

19  40 

1  12  55.3 

1  12  44.6 

1  12  34.0 

1  12  23.4 

1  12  12.8 

1  12  2.2 

0.45 

1.06 

20  0 

1  13  4.4 

1  12  53.8 

1  12  43.2 

1  12  32.5 

1  12  21.9 

1  12  11.2 

+0.46 

-1.06 

20  20 

1  13  13.8 

1  13  3.2 

1  12  52.5 

1  12  41.8 

1  12  31.2 

1  12  20.5 

0.47 

LOT 

20  40 

1  13  23.4 

1  13  12,7 

1  13  2.0 

1  12  51.3 

1  12  40.7 

1  12  30.0 

0.48 

1.07 

21  0 

1  13  33.2 

1  13  22.5 

1  13  11.7 

1  13  1.0 

1  12  50.3 

1  12  39.6 

0.49 

1.07 

21  20 

1  13  43.1 

1  13  32.4 

1  13  21.6 

1  13  10.9 

1  13  0.2 

1  12  49.4 

0.50 

1.07 

21  40 

1  13  53.3 

1  13  42.5 

1  13  31.7 

1  13  21.0 

1  13  10.2 

1  12  59.5 

+0.51 

-1.08 

22  0 

1  14  3.6 

1  13  52.8 

1  13  42.0 

1  13  31.2 

1  13  20.5 

1  13  9.7 

0.52 

1.08 

22  20 

1  14  14.2 

1  14  3.4 

1  13  52.5 

1  13  41.7 

1  13  30.9 

1  13  20.1 

0.53 

1.08 

22  40 

1  14  24.9 

1  14  14.1 

1  14  3.2 

1  13  52.4 

1  13  41.6 

1  13  30.7 

0.54 

1.08 

23  0 

1  14  35.9 

1  14  25.0 

1  14  14.1 

1  14  3.3 

1  13  52.4 

1  13  41.5 

0.55 

1.00 

23  20 

1  14  47.0 

1  14  36.1 

1  14  25.2 

1  14  14.3 

1  14  3.4 

1  13  62.6 

+0.56 

-1.09 

23  40 

1  14  58.4 

1  14  47.5 

1  14  36.5 

1  14  25.6 

1  14  14.7 

1  14  8.8 

0.57 

1.0§ 

24  0 

1  15  10.0 

1  14  59.0 

1  14  48.1 

1  14  37.1 

1  14  26.2 

1  14  15.2 

0.58 

1.10 

24  20 

1  15  21.8 

1  15  10.8 

1  14  59.8 

1  14  48.8 

1  14  37.9 

1  14  26.9 

0.59 

1.10 

24  40 

1  15  33.8 

1  15  22.8 

1  16  11.8 

1  15  0.8 

1  14  49.7 

1  14  38.7 

0,60 

1.10 

25  0 

1  15  46.0 

1  15  34.9 

1  15  23.9 

1  15  12.9 

1  15  1.8 

1  14  50.8 

+0.61 

-1.10 

25  20 

1  15  58.4 

1  15  47.4 

1  15  36.3 

1  15  25.2 

1  15  14.2 

1  16  3.1 

0.62 

Lll 

25  40 

1  16  11.1 

1  16  0.0 

1  15  48.9 

1  15  37.8 

1  15  26.7 

1  15  15.6 

0.64 

1.11 

26  0 

1  16  24.0 

1  16  12.9 

1  16  1.7 

1  15  50.6 

1  15  39.5 

1  15  28.4 

0.65 

l.ll 

26  20 

1  16  37.1 

1  16  26.0 

1  16  14.8 

1  16  3.6 

1  15  52.5 

1  15  41.3 

0.66 

1.15 

26  40 

1  16  50.5 

1  16  39.3 

1  16  28.1 

1  16  16.9 

1  16  5.7 

1  15  54.5 

+0.67 

-1.12 

27  0 

1  17  4.1 

1  16  52.8 

1  16  41.6 

1  16  30.4 

1  16  19.2 

1  16  7.9 

0.68 

1.12 

27  20 

1  17  17.9 

1  17  6.6 

1  16  55.4 

1  16  44.1 

1  16  32.9 

1  16  21.6 

0.69 

1.13 

27  40 

1  17  32.0 

1  17  20,7 

1  17  9.4 

1  16  58.1 

1  16  46.8 

1  16  35.5 

0.70 

1.13 

28  0 

1  17  46.3 

1  17  34.9 

1  17  23.6 

1  17  12.3 

1  17  1.0 

1  16  49.6 

0.72 

1.13 

28  20 

1  18  0.8 

1  17  49.5 

1  17  38.1 

1  17  26.8 

1  17  15.4 

1  17  4.0 

+0.73 

-1.14 

28  40 

1  18  15.6 

1  18  4.3 

1  17  52.8 

1  17  41.5 

1  17  30.1 

1  17  18.7 

0.74 

1.14 

29  0 

1  18  80.7 

1  18  19.3 

1  18  7.8 

1  17  56.4 

1  17  45.0 

1  17  33.5 

0.76 

1.14 

29  20 

1  18  46.0 

1  18  34.6 

1  18  23.1 

1  18  11.6 

1  18  0.2 

1  17  48.7 

0.77 

1.15 

29  40 

1  19  1.6 

1  18  50.1 

1  18  88.6 

1  18  27.1 

1  18  15.6 

1  18  4.1 

0.78 

1J5 

30  0 

1  19  17.5 

1  19  5.9 

1  18  54.4 

1  18  42.8 

1  18  31.3 

1  18  19.7 

+0.79 

-1,16 
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AZIMUTH  OF  rOLABIS  AT  ELONGATION,  1»1«. 


V^ocL 

VariatUnfrM^ 

ggo  51/  2fy^ 

88*  6V  80^' 

88*  51'  40^' 

88*  51'  60^' 

88*  52^  (/^ 

88*  62'  10" 

it.^^ 

I'ofLat. 

l"of*. 

•   / 

•     f      ff 

m        f          ft 

•  /   // 

•  /   // 

•     t      ft 

•  #   // 

tt 

// 

30  0 

1  19  17.6 

1  19  5.9 

1  18  54.4 

1  18  42.8 

1  18  31.3 

1  18  19.7 

+0.79 

-1.16 

SO  10 

1  19  25.5 

1  19  13.9 

1  19  2.4 

1  18  50.8 

1  18  39.2 

1  18  27.7 

0.80 

1.16 

30  20 

1  19  33.6 

1  19  22.0 

1  19  10.4 

1  18  58.8 

1  18  47.2 

1  18  35.7 

0.81 

1.16 

30  30 

1  19  41.8 

1  19  30.1 

1  19  18.5 

1  19  6.9 

1  18  55.3 

1  18  43.7 

0.82 

1,16 

30  40 

1  19  50.0 

1  19  88.4 

1  19  26.7 

1  19  15.1 

1  19  3.5 

1  18  51.8 

0.82 

1,16 

SO  50 

1  19  58:3 

1  19  46.6 

1  19  35.0 

1  19  23.3 

1  19  11.7 

1  19  0.0 

+0.83 

-1,17 

31  0 

1  20  6.6 

1  19  55.0 

1  19  43.3 

1  19  31.6 

1  19  20.0 

1  19  8.3 

0.84 

1.17 

31  10 

1  20  15.1 

1  20  3.4 

1  19  51.7 

1  19  40.0 

1  19  28.3 

1  19  16.6 

0.84 

1.17 

31  20 

1  20  23.6 

1  20  11.9 

1  20  0.2 

1  19  48.5 

1  19  36.8 

1  19  25.0 

0.85 

1.17 

31  30 

1  20  32.2 

1  20  20.4 

1  20  8.7 

1  19  57.0 

1  19  45.3 

1  19  83.5 

0.86 

1.17 

31  40 

1  20  40.8 

1  20  29.1 

1  20  17.3 

1  20  5.6 

1  19  53.8 

1  19  42.1 

+0.86 

-1.17 

31  50 

1  20  49.5 

1  20  37.8 

1  20  26.0 

1  20  14.2 

1  20  2.5 

1  19  50.7 

0.87 

1.18 

32  0 

1  20  58.3 

1  20  46.5 

1  20  34.8 

1  20  23.0 

1  20  11.2 

1  19  59.4 

0.88 

1.18 

32  10 

1  21  7.2 

1  20  55.4 

1  20  43.6 

1  20  31.8 

1  20  19.9 

1  20  8.1 

0.88 

1.18 

32  20 

1  21  16.2 

1  21  4.3 

1  20  52.5 

1  20  40.6 

1  20  28.8 

1  20  17.0 

0.89 

1.18 

32  30 

1  21  25.2 

1  21  13.3 

1  21  1.5 

1  20  49.6 

1  20  37.7 

1  20  25.9 

+0.90 

-1.19 

32  40 

1  21  84.3 

1  21  22.4 

1  21  10.5 

1  20  58.6 

1  20  46.7 

1  20  34.9 

0.91 

1.19 

32  50 

1  21  43.4 

1  21  31.5 

1  21  19.6 

1  21  7.7 

1  20  55.8 

1  20  43.9 

0.92 

1.19 

33  0 

1  21  52.7 

1  21  40.7 

1  21  28.8 

1  21  16.9 

1  21  5.0 

1  20  53.1 

0.92 

1.19 

33  10 

1  22  2.0 

1  21  50.0 

1  21  88.1 

1  21  26.2 

1  21  14.2 

1  21  2.3 

0.93 

1.19 

33  20 

1  22  11.4 

1  21  59.4 

1  21  47.4 

1  21  35.5 

1  21  23.5 

1  21  11.5 

+0.94 

-1.20 

33  30 

1  22  20.9 

1  22  8.9 

1  21  56.9 

1  21  44.9 

1  21  32.9 

1  21  20.9 

0.95 

1.20 

33  40 

1  22  30.4 

1  22  18.4 

1  22  6.4 

1  21  54.4 

1  21  42.4 

1  21  80.3 

0.95 

1.20 

33  50 

1  22  40.1 

1  22  28.0 

1  22  16.0 

1  22  3.9 

1  21  61.9 

1  21  39.9 

0.96 

1.20 

34  0 

1  22  49.8 

1  22  37.7 

1  22  25.6 

1  22  13.6 

1  22  1.5 

1  21  49.5 

0.97 

1.21 

34  10 

1  22  59.6 

1  22  47.5 

1  22  35.4 

1  22  23:3 

1  22  n.2 

1  21  59.1 

+0.98 

-1.21 

34  20 

1  23  9.4 

1  22  57.3 

1  22  45.2 

1  22  33.1 

1  22  21.0 

1  22  8.9 

0.98 

1.21 

34  30 

1  23  19.4 

1  23  7.3 

1  22  55.1 

1  22  43.0 

1  22  30.9 

1  22  18.7 

0.99 

1.21 

34  40 

1  23  29.4 

1  23  17.3 

1  23  5.1 

1  22  53.0 

1  22  40.8 

1  22  28.6 

1.00 

1.22 

34  50 

1  23  39.6 

1  23  27.4 

1  23  15.2 

1  23  3.0 

1  22  50.8 

1  22  38.6 

1.01 

1.22 

35  0 

1  23  49.8 

1  23  37.6 

1  23  25.3 

1  23  13.1 

1  23  0.9 

1  22  48.7 

+1.02 

-1.22 

35  10 

1  24  0.0 

1  28  47.8 

1  23  35.6 

1  23  23.4 

1  23  11.1 

1  22  58.9 

1.03 

1.22 

35  20 

1  24  16.4 

1  23  58.2 

1  23  45.9 

1  23  33.6 

1  23  21.4 

1  23  9.1 

1.03 

1.23 

35  30 

1  24  20.9 

1  24  8.6 

1  23  56.3 

1  23  44.0 

1  23  31.7 

1  23  19.5 

1.04 

1.23 

35  40 

1  24  31.4 

1  24  19.1 

1  24  6.8 

1  23  54.5 

1  23  42.2 

1  23  29.9 

1.05 

1.23 

35  50 

1  24  42.1 

1  24  29.7 

1  24  17.4 

1  24  5.0 

1  23  52.7 

1  23  40.4 

+1.06 

-1.23 

36  0 

1  24  52.8 

1  24  40.4 

1  24  28.0 

1  24  15.7 

1  24  3.3 

1  23  51.0 

1.07 

1.24 

36  10 

1  25  3.6 

1  24  51.2 

1  24  38.8 

1  24  26.4 

1  24  14.0 

1  24  1.6 

1.08 

1.24 

36  20 

1  25  14.5 

1  25  2.1 

1  24  49.6 

1  24  37.2 

1  24  24.8 

1  24  12.4 

1.09 

1.24 

36  30 

1  25  25.5 

1  25  13.0 

1  25  0.6 

1  24  48J2 

1  24  35.7 

1  24  23.3 

1.10 

1.24 

36  40 

1  25  36.6 

1  25  24.1 

1  25  11.6 

1  24  59.2 

1  24  46.7 

1  24  34.2 

+1.10 

-1.25 

36  50 

1  25  47.7 

1  25  35.2 

1  25  22.7 

1  25  10.2 

1  24  57.7 

1  24  45.2 

1.11 

1.25 

37  0 

1  25  59.0 

1  25  46.5 

1  25  34.0 

1  25  21.4 

1  25  8.9 

1  24  56.4 

1.12 

1.25 

37  10 

1  26  10.3 

1  25  57.8 

1  25  45.2 

1  25  32.7 

1  25  20.1 

1  25  7.6 

1.13 

1.25 

37  20 

1  26  21.8 

1  26  9.2 

1  25  56.6 

1  25  44.1 

1  25  31.5 

1  25  18.9 

1.14 

1.26 

37  30 

1  26  33.3 

1  26  20.7 

126  8.1 

1  25  55.5 

1  25  42.9 

1  26  30.3 

+1.15 

-1.26 

37  40 

1  26  45.0 

1  26  32.4 

1  26  19.7 

1  26  7.1 

1  25  54.5 

1  25  41.8 

1.16 

1.26 

37  50 

1  26  56.7 

1  26  44.1 

1  26  31.4 

1  26  18.7 

1  26  6.1 

1  25  53.4 

1.17 

1.27 

38  0 

1  27  8.6 

1  26  55.9 

1  26  43.2 

1  26  30.5 

1  26  17.8 

1  26  5.1 

1.18 

1.27 

38  10 

1  27  20.5 

1  27  7.8 

1  26  55.1 

1  26  42.3 

1  26  29.6 

1  26  16.9 

1.19 

1.27 

38  20 

1  27  32.5 

1  27  19.8 

1  27  7.0 

1  26  54.3 

1  26  41.5 

1  26  28.8 

+1.20 

-1.27 

38  30 

1  27  44.7 

1  27  31.9 

1  27  19.1 

1  27  6.3 

1  26  53.5 

1  26  40.8 

1.21 

1.28 

38  40 

1  27  56.9 

1  27  44.1 

1  27  31.3 

1  27  18.5 

1  27  5.7 

1  26  52.9 

1.22 

1.28 

38  50 

1  28  9,2 

1  27  56.4 

1  27  43.6 

1  27  30.7 

1  27  17.9 

1  27  5.0 

1.23 

1.28 

39  0 

1  28  21.7 

1  28  8.8 

1  27  55.9 

1  27  43.1 

1  27  30.2 

1  27  17.3 

1.24 

1.29 

39  10 

1  28  34.2 

1  28  21.3 

1  28  8.4 

1  27  55.5 

1  27  42.6 

1  27  29.7 

+1.25 

-1.29 

39  20 

1  28  46.9 

1  28  33.9 

1  28  21.0 

1  28  8.1 

1  27  55.1 

1  27  42.2 

1.26 

1.29 

39  30 

1  28  59.6 

1  28  46.7 

1  28  33.7 

1  28  20.7 

1  28  7.8 

1  27  54.8 

1.27 

1.30 

39  40 

1  29  12.5 

1  28  59.5 

1  28  46.5 

1  28  33.5 

1  28  20.5 

1  28  7.5 

1.28 

1.30 

39  50 

1  29  25.4 

1  29  12.4 

1  28  59.4 

1  28  46.4 

1  28  33.4 

1  28  20.3 

1.29 

1.30 

40  0 

1  29  38.5 

1  29  25.5 

1  29  12.4 

1  28  69.4 

1  28  46.3 

1  28  33.2 

+1.30 

-1.31 
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\^pecl. 

88^  51^  20^' 

88*  51'  30^' 

88*  51'  40^' 

88*  61'  50^' 

88*  62'  0" 

88*  52'  10" 

VMistioalBr- 

^>^ 

Lat.  \^ 

r  of  Lat. 

!"•!#. 

•   / 

•        t         n 

9            f              ft 

•  /   // 

•  /   // 

•     »      n 

•     t      tf 

ft 

*» 

40  0 

1  29  88.5 

1  29  25.5 

1  29  12.4 

1  28  59.4 

1  28  46.3 

1  28  33.2 

+1.30 

-L31 

40  10 

1  29  51.7 

1  29  38.6 

1  29  25.5 

1  29  12.4 

1  28  59.4 

1  28  46.3 

1.32 

L31 

40  20 

1  30  5.0 

1  29  51.9 

1  29  38.8 

1  29  25.7 

1  29  12.5 

1  28  59.4 

1.83 

Ln 

40  30 

1  30  18.4 

1  30  5.3 

1  29  52.1 

1  29  39.0 

1  29  25.8 

1  29  12.7 

1.34 

LSI 

40  40 

1  80  31.9 

1  30  18.8 

1  30  5.6 

1  29  52.4 

1  29  39.2 

1  29  26.0 

1.36 

LS 

40  50 

1  80  45.6 

1  30  32.4 

1  30  19.1 

1  30  5.9 

1  29  62.7 

129  39.6 

+1.8« 

-Lfi 

41  0 

1  30  59.3 

1  30  46.1 

1  30  32.8 

1  30  19.6 

1  30  6.3 

1  29  53.1 

1.87 

L32 

41  10 

1  31  13.2 

1  30  59.9 

1  30  46.6 

1  30  33.3 

1  30  20.1 

1  30  6.8 

1.88 

\3A 

41  20 

1  81  27.2 

1  31  13.9 

1  31  0.5 

1  30  47.2 

1  30  33.9 

1  30  20.6 

1.40 

IJS 

41  30 

1  31  41.3 

1  31  27.9 

1  31  14.6 

1  31  1.2 

1  30  47.9 

1  30  34.5 

1.41 

LU 

41  40 

1  31  55.5 

1  31  42.1 

1  31  28.7 

1  31  15.3 

1  31  2.0 

1  30  48.6 

+1.42 

-1.34 

41  50 

1  32  9.8 

1  31  56.4 

1  31  43.0 

1  31  29.6 

1  31  16.2 

1  31  2.7 

1.43 

L34 

42  0 

1  32  24.3 

1  32  10.8 

1  31  57.4 

1  31  43.9 

1  31  30.5 

1  31  17.0 

1.44 

1.3S 

42  10 

1  32  38.9 

1  32  25.4 

1  32  11.9 

1  31  58.4 

1  31  44.9 

1  31  31.4 

1.45 

LS5 

42  20 

1  32  53.6 

1  32  40.1 

1  32  26.5 

1  32  13.0 

1  31  59.5 

1  31  46.0 

1.47 

L3d 

42  30 

1  33  8.4 

1  32  54.9 

1  32  41.3 

1  32  27.7 

1  32  14.2 

1  32  0.6 

+1.48 

-L3« 

42  40 

1  33  23.4 

1  33  9.8 

1  32  56.2 

1  32  42.6 

1  32  29.0 

1  32  15.4 

1.60 

US 

42  50 

1  33  38.5 

1  33  24.9 

1  33  11.2 

1  32  57.6 

1  32  43.9 

1  32  30.3 

1.51 

146 

43  0 

1  33  53.7 

1  33  40.0 

1  33  26.4 

1  33  12.7 

1  32  59.0 

1  32  45.3 

1.62 

LT 

43  10 

1  34  9.1 

1  33  55.4 

1  33  41.6 

1  33  27.9 

1  33  14.2 

1  33  0.5 

1.63 

147 

43  20 

1  34  24.6 

1  34  10.8 

1  33  57.0 

1  33  43.3 

1  33  29.5 

1  33  15.8 

+1.55 

-148 

43  30 

1  34  40.2 

1  34  26.4 

1  34  12.6 

1  33  58.8 

1  33  45.0 

1  33  31.2 

1.56 

1.38 

43  40 

1  34  55.9 

1  34  42.1 

1  34  28.3 

1  34  14.4 

1  34  0.6 

1  33  46.8 

1.67 

148 

43  50 

1  35  11.8 

1  34  57.9 

1  34  44.1 

1  34  30.2 

1  34  16.3 

134  2.5 

1.58 

14» 

44  0 

1  35  27.8 

1  35  13.9 

1  35  0.0 

1  34  46.1 

1  34  32.2 

1  34  18.3 

1.60 

149 

44  10 

1  35  44.0 

1  35  30.0 

1  35  16.1 

1  35  2.2 

1  34  48.2 

1  34  34.3 

+1.61 

-141 

44  20 

1  36  0.3 

1  35  46.3 

1  35  32.3 

1  35  18.4 

1  35  4.4 

1  34  60.4 

1.63 

1.40 

44  30 

1  36  16.7 

1  36  2.7 

1  35  48.7 

1  35  34.7 

1  36  20.7 

1  36  6.6 

1.64 

1.40 

44  40 

1  36  33.3 

1  36  19.3 

1  36  5.2 

1  36  51.2 

1  36  37.1 

1  36  23.0 

1.66 

L41 

44  50 

1  36  50.1 

1  36  36.0 

1  36  21.9 

1  36  7.8 

1  36  53.6 

1  36  39.6 

1.67 

1.41 

45  0 

1  37  6.9 

1  36  52.8 

1  36  38.7 

1  36  24.5 

1  36  10.4 

1  36  66.2 

+1.68 

-1.41 

45  10 

1  37  24.0 

1  37  9.8 

1  36  55.6 

1  36  41.4 

1  36  27.2 

1  36  13.0 

1.70 

1.4! 

45  20 

1  37  41.2 

1  37  26.9 

1  37  12.7 

1  36  58.5 

1  36  44.2 

1  36  30.0 

1.71 

1.42 

45  30 

1  37  58.5 

1  37  44.2 

1  37  29.9 

1  37  15.7 

1  37  1.4 

1  36  47.1 

1.73 

L4S 

45  40 

1  38  16.0 

1  38  1.7 

1  37  47.3 

1  37  33.0 

1  37  18.7 

1  37  4.4 

1.76 

1.43 

45  50 

1  38  33.6 

1  38  19.3 

1  38  4.9 

1  37  50.5 

1  37  86.2 

1  37  21.8 

+1.76 

-L44 

46  0 

1  38  51.4 

1  38  37.0 

1  38  22.6 

1  38  8.2 

1  37  53.8 

1  37  39.4 

1.78 

1.44 

46  10 

1  39  9.3 

1  38  54.9 

1  38  40.5 

1  38  26.0 

1  38  11.6 

1  37  67.1 

1.79 

1.44 

46  20 

1  39  27.5 

1  39  13.0 

1  38  58.5 

1  38  44.0 

1  38  29.6 

1  38  15.0 

1.81 

1.45 

46  30 

1  39  45.7 

1  39  31.2 

1  39  16.7 

1  39  2.1 

1  38  47.6 

1  38  33.1 

1.82 

L45 

46  40 

1  40  4.2 

1  39  49.6 

1  39  35.0 

1  39  20.4 

1  39  6.9 

1  38  51.3 

+1.84 

-1.4« 

46  50 

1  40  22.8 

1  40  8.1 

1  39  53.5 

1  39  38.9 

1  39  24.3 

1  39  9.7 

1.86 

1.4( 

47  0 

1  40  41.5 

1  40  26.9 

1  40  12.2 

1  39  57.5 

1  39  42.9 

1  39  28.2 

1.87 

1.47 

47  10 

1  41  0.5 

1  40  45.8 

1  40  31.0 

1  40  16.3 

1  40  1.6 

1  39  46.9 

1.89 

1.47 

47  20 

1  41  19.6 

1  41  4.8 

1  40  50.1 

1  40  35.3 

1  40  20.6 

140  6.8 

1.91 

1.4S 

47  30 

1  41  38.8 

1  41  24.0 

1  41  9.2 

1  40  54.4 

1  40  39.6 

1  40  24.8 

+1.92 

-1-4S 

47  40 

1  41  58.3 

1  41  43.5 

1  41  28.6 

1  41  13.8 

1  40  58.9 

1  40  44.0 

1.94 

1.49 

47  50 

1  42  17.9 

1  42  3.0 

1  41  48.1 

1  41  33.2 

1  41  18.3 

1  41  3.4 

1.96 

l.« 

48  0 

1  42  37.7 

1  42  22.8 

1  42  7.8 

1  41  52.9 

1  41  38.0 

1  41  23.0 

1.98 

1.49 

48  10 

1  42  57.7 

1  42  42.7 

1  42  27.7 

1  42  12.8 

1  41  57.8 

1  41  42.8 

2.00 

1^ 

48  20 

1  43  17.9 

1  43  2.9 

1  42  47.8 

1  42  32.8 

1  42  17.7 

1  42  2.7 

+2.02 

-1.50 

48  30 

1  43  38.3 

1  43  23.2 

1  43  8.1 

1  42  53.0 

1  42  37.9 

1  42  22.8 

2.03 

1.61 

48  40 

1  43  58.8 

1  43  43.7 

1  43  28.5 

1  43  13.4 

1  42  58.2 

1  42  43.1 

2.05 

1^1 

48  50 

1  44  19.5 

1  44  4.3 

1  43  49.2 

1  43  34.0 

1  43  18.8 

1  43  3.6 

2.07 

1.62 

49  0 

1  44  40.5 

1  44  25.2 

1  44  10.0 

1  43  54.7 

1  43  39.5 

143  24.2 

2.09 

1.63 

49  10 

1  45  1.6 

1  44  46.3 

1  44  31.0 

1  44  15.7 

1  44  0.4 

143  46.1 

+2.11 

-1.5$ 

49  20 

1  45  22.9 

1  45  7.6 

1  44  52.2 

1  44  36.9 

1  44  21.5 

144  6.2 

2.13 

1.63 

49  30 

1  45  44.4 

1  45  29.0 

1  45  13.6 

1  44  58.2 

1  44  42.8 

1  44  27.4 

2.16 

1.54 

49  40 

1  46  6.1 

1  45  50.7 

1  45  35.2 

1  45  19.8 

1  45  4.3 

1  44  48.9 

2.17 

1.54 

49  50 

1  46  28.1 

1  46  12.6 

1  45  57.0 

1  45  41.5 

1  45  26.0 

1  45  10.5 

2.19 

1.65 

50  0 

1  46  50.2 

1  46  34.6 

1  46  19.1 

1  46  3.5 

1  45  47.9 

1  45  32.4 

+2.21 

-1.66 
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^^^pecl 

Variation  fl»- 

88*»  51'  20^' 

88**  61'  30^' 

88*»  61'  40" 

88*  61'  50" 

88**  62'   0" 

88**  62'  10" 

it.^^V^ 

I'ofLat. 

l"of#. 

•      / 

•     /      // 

•     t      tf 

•     t      ft 

•     /      // 

•     t      It 

•     /      // 

</ 

// 

60     0 

1  46  50.2 

1  46  34.6 

1  46  19.1 

1  46    3.5 

1  45  47.9 

1  45  32.4 

+2.21 

-1.66 

50  10 

1  47  12.5 

1  46  66.9 

1  46  41.3 

1  46  25.7 

1  46  10.1 

1  45  54.4 

2.23 

1.56 

50  20 

1  47  35.1 

1  47  19.4 

1  47    3.7 

1  46  48.1 

1  46  32.4 

1  46  16.7 

2.25 

1.67 

50  30 

1  47  67.8 

1  47  42.1 
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69  0 

3  11  41.8 

3  11  13.8 

3  10  45.9 

3  10  17.9 

3  9  50.0 

3  9  22.1 

8.67 

2,79 

69  10 

3  13  9.7 

3  12  41.6 

3  12  13.4 

3  11  45.3 

3  11  17.1 

3  10  49.0 

+8.81 

-2^1 

69  20 

3  14  39.1 

3  14  10.8 

3  13  42.4 

3  13  14.0 

3  12  45.7 

3  12  17.3 

8.06 

2^ 

69  30 

3  16  10.1 

3  15  41.5 

3  15  12.9 

3  14  44.3 

3  14  15.7 

3  13  47.1 

9.11 

2.86 

69  40 

3  17  42.5 

3  17  13.7 

3  16  44.9 

3  16  16.0 

3  15  47.2 

3  15  18.4 

9.26 

2.88 

69  50 

3  19  16.5 

3  18  47.5 

3  18  18.4 

3  17  49.4 

3  17  20.3 

3  16  51.3 

9.42 

2.90 

70  0 

3  20  52.1 

3  20  22.8 

3  19  53.6 

3  19  24.3 

3  18  55.0 

3  18  26.7 

+9.58 

-2JS 
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FOR  KEDITCING  TO  ELONGATION  OBSERVATIONS  MADE  NEAR  ELONGATION. 


^»v   A*liiittth 

Axinnith      y^ 

\^tElotig. 

at  Ekmg^/^ 

l^    (/ 

1*  lO' 

1**  20^ 

1*»  30^ 

1^  40^ 

1^  50^ 

20        Q/ 

2^  lO' 

^^ 

•Ttine.     ^v 

y^    Time.* 

m 

tt 

// 

// 

ft 

// 

// 

// 

// 

m 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

1 

0.0 

0.0 

0.0 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

1 

2 

+  0.1 

+  0.2 

+  0.2 

0.2 

0.2 

0.3 

0.3 

0.3 

2 

8 

0.3 

0.4 

0.* 

0.5 

0.5 

0.6 

0.6 

0.7 

3 

4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

1.1 

1.2 

4 

5 

+  0.9 

+  1.0 

+  1.1 

+  1.3 

+  1.4 

+  1.6 

+  1.7 

+  1.9 

5 

6 

1.2 

1.4 

1.6 

1.8 

2.1 

2.3 

2.5 

2.7 

6 

7 

1.7 

2.0 

2.2 

2.5 

2.8 

3.1 

3.4 

3.7 

7 

8 

2.2 

2.6 

2.9 

3.3 

3.7 

4.0 

4.4 

4.8 

8 

9 

2.8 

3.2 

3.7 

4.2 

4.6 

5.1 

5.6 

6.0 

9 

10 

+  3.4 

+  4.0 

+  4.6 

+  5.1 

+  5.7 

+  6.3 

+  6.9 

+  7.4 

10 

11 

4.1 

4.8 

5.5 

6.2 

6.9 

7.6 

8.3 

9.0 

11 

12 

4.9 

5.8 

6.6 

7.4 

8.2 

9.0 

9.9 

10.7 

12 

13 

5.8 

6.8 

7.7 

8.7 

9.7 

10.6 

11.6 

12.6 

13 

14 

6.7 

7.8 

9.0 

10.1 

11.2 

12.3 

13.4 

14.6 

14 

15 

+  7.7 

+  9.0 

+10.3 

+11.6 

+12.8 

+14.1 

+15.4 

+16.7 

15 

16 

8.8 

10.2 

11.7 

13.2 

14.6 

16.1 

17.5 

19.0 

16 

17 

9.9 

11.5 

13.2 

14.9 

16.5 

18.2 

19.8 

21.5 

17 

18 

n.i 

12.9 

14.8 

16.7 

18.5 

20.4 

22.2 

24.1 

18 

19 

12.4 

14.4 

16.5 

18.6 

20.6 

22.7 

24.7 

26.8 

19 

20 

+13.7 

+16.0 

+18.3 

+20.6 

+22.8 

+25.1 

+27.4 

+29.7 

20 

21 

16.1 

17.6 

20.1 

22.7 

25.2 

27.7 

30.2 

32.7 

21 

22 

16.6 

19.3 

22.1 

24.9 

27.6 

30.4 

33.2 

35.9 

22 

23 

18.1 

21.1 

24.2 

27.2 

30.2 

33.2 

36.2 

39.3 

23 

24 

19.7 

23.0 

26.3 

29.6 

32.9 

36.2 

39.5 

42.8 

24 

25 

+21.4 

+25.0 

+28.5 

+32.1 

+35.7 

+39.2 

+42.8 

+46.4 

25 

""^•^  Arfmuth 

Azimuth    y^ 

^V^tBlong. 

mtBloag.y"^ 

^s. 

2**  lO' 

2«  20^ 

2**  30^ 

2*»  40^ 

2^  50^ 

3*>    O' 

3^  lO' 

3*»  20^ 

y^ 

•Xlme-    ^s. 

yy       Time.* 

m 

// 

// 

t* 

// 

*/ 

// 

tf 

// 

m 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

1 

2 

0.3 

0.3 

0.4 

0.4 

0.4 

0.4 

0.4 

0.5 

2 

3 

0.7 

0.7 

0.8 

0.8 

0.9 

0.9 

1.0 

1.0 

3 

4 

1.2 

1.3 

1.4 

1.5 

1.6 

1.6 

1.7 

1.8 

4 

5 

+  1.9 

+  2.0 

+  2.1 

+  2.3 

+  2.4 

+  2.6 

+  2.7 

+  2.9 

5 

6 

2.7 

2.9 

3.1 

3.3 

3.5 

3.7 

3.9 

4.1 

6 

7 

3.7 

3.9 

4.2 

4.5 

4.8 

5.0 

5.3 

5.6 

7 

8 

4.8 

5.1 

5.5 

5;9 

6.2 

6.6 

7.0 

7.3 

8 

9 

6.0 

6.5 

7.0 

7.4 

7.9 

8.3 

8.8 

9.3 

9 

10 

+  7.4 

+  8.0 

+  8.6 

+  9.2 

+  9.7 

+10.3 

+10.9 

+11.4 

10 

11 

9.0 

9.7 

10.4 

11.1 

11.8 

12.4 

13.1 

13.8 

11 

12 

10.7 

11.5 

12.3 

13.2 

14.0 

14.8 

15.6 

16.5 

12 

13 

12.6 

13.5 

14.5 

15.4 

16.4 

17.4 

18.4 

19.3 

13 

14 

14.6 

15.7 

16.8 

17.9 

19.0 

20.2 

21.3 

22.4 

14 

15 

+16.7 

+18.0 

+19.3 

+20.6 

+21.9 

+23.1 

+24.4 

+25.7 

15 

16 

19.0 

20.5 

21.9 

23.4 

24.9 

26.3 

27.8 

i9.3 

16 

17 

21.5 

23.1 

24.8 

26.4 

28.1 

29.7 

31.4 

33.0 

17 

18 

24.1 

25.9 

27.8 

29.6 

31.5 

33.3 

35.2 

37.0 

18 

19 

26.8 

28.9 

30.9 

33.0 

35.1 

37.1 

39.2 

41.3 

19 

20 

+29.7 

+32.0 

+34.3 

+36.6 

+38.8 

+41.1 

+43.4 

+45.7 

20 

21 

32.7 

35.3 

37.8 

40.3 

42.8 

45.3 

47.9 

50.4 

21 

22 

35.9 

38.7 

41.5 

44.2 

47.0 

49.8 

52.5 

55.3 

22 

23 

39.3 

42.3 

45.3 

48.3 

51.4 

54.4 

57.4 

60.4 

23 

24 

42.8 

46.0 

49.3 

52.6 

55.9 

59.2 

62.5 

65.8 

24 

25 

+46.4 

+49.9 

+53.5 

+57.1 

+60.7 

+64.2 

+67.8 

+71.4 

25 

*  Sfidereal  time  from  elongation. 
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APPARENT  PLACE,  TIME  OF  UPPER  CULMINATION,  AND  TIME  INTERVAL 
BETWEEN  UPPER  CULMINATION  AND  ELONGATION  EAST  OR  WEST,  OF 
POLARIS,  1916. 

The  local  mean  time  of  culmination  on  any  meridian  for  a  given  date  is  found  by  taking 
from  the  following  table  the  Mean  Time  of  the  nearest  Greenwich  culmination,  and  applying  to 
it  the  product  of  the  Var,  per  Day  by  the  integral  number  of  intervening  days,  this  product 
being  numerically  additive  for  an  earlier  date  and  subtractive  for  a  later  date  than  that  given 
in  the  table;  and  by  applying  also  the  product  of  the  Var.  per  Hour  by  the  longitude  from 
Greenwich  expressed  in  hours  and  fractions  of  an  hour,  this  product  being  numerically  additive 
for  East  longitudes  and  subtractive  for  West  longitudes. 

The  time  interval  between  upper  and  lower  culmination  is  12^  diminished  by  one-half  the 
numerical  value  of  the  Var.  per  Day. 

The  last  column  below  applies  to  all  meridians. 


Upper  Culmination,  Meridian  of  Greenwich. 

Mean  Time 

Interval, 

Elongation 

mnut 
Upper  Culm. 

Date. 

Apparent 
Ascension. 

Apparent 
Declination. 

Mean  Time. 

Var.  per 
Day. 

Var.  per 
Hour. 

LaU- 
tude. 

h      m 
1     28 

+88  51 

W.       E. 

W.          E. 

8 

tt 

h   m     8 

m       s 

8 

• 

h      m 

Jan.      1 

111 

51.8 

6  49  28 

~3  57.0 

-9.88+ 

10 

+5  68.2- 

11 

100 

52.9 

6    9  58 

3  57.0 

9.87 

12 

5  58.1 

21 

90 

53.4 

5  30  28 

3  56.9 

9.87 

14 

6  57.9 

31 

80 

53.0 

4  50  59 

3  56.9 

9.87 

16 

5  57.7 

Feb.  10 

70 

52.0 

4  11  30 

3  56.9 

9.87 

18 

5  57.5 

20 

60 

50.6 

3  32    1 

-3  56.8 

-9.87  + 

20 

+5  57.4- 

Mar.     1 

53 

48.6 

2  52  35 

3  56.6 

9.86 

22 

5  57.2 

11 

46 

46.0 

2  13  10 

3  56.5 

9.85 

24 

6  57.0 

21 

41 

43.2 

1  33  45 

3  56.3 

9.84 

26 

5  56.8 

31 

39 

40.3 

0  54  24 

3  56.0 

9.83 

28 

5  56.6 

Apr.   10 

39 

37.1 

0  15    5 

-3  55.8 

-9.83+ 

30 

+5  56.4- 

19 

40 

34.0 

23  35  47 

3  55.7 

9.82 

32 

5  56.2 

29 

43 

31.1 

22  56  31 

3  55.5 

9.81 

34 

5  56.0 

May     9 

49 

28.6 

22  17  18 

3  55.3 

9.80 

36 

5  55,7 

19 

56 

26.2 

21  38    6 

3  55.1 

9.80 

38 

5  55.5 

29 

64 

24.2 

20  58  55 

-3  55.0 

-9.79  + 

40 

+5  55.2- 

June    8 

74 

22.9 

20  19  45 

3  54.9 

9.79 

42 

5  54.9 

18 

85 

22.1 

19  40  37 

3  54.8 

9.78 

44 

5  54.6 

28 

96 

21.6 

19    1  29 

3  54.8 

9.78 

46 

5  54.3 

July     8 

107 

21.7 

18  22  20 

3  54.8 

9.78 

48 

5  54.0 

18 

118 

22.6 

17  43  12 

-3  54.8 

-9.78+ 

50 

+5  63.6- 

28 

130 

23.8 

17    4    5 

3  54.8 

9.78 

52 

5  53.2 

Aug.     7 

140 

25.4 

16  24  56 

3  54.9 

9.79 

54 

5  52.8 

17 

150 

27.7 

15  45  47 

3  55.0 

9.79 

56 

5  52.3 

27 

159 

30.4 

15    6  37 

3  55.0 

9.79 

58 

5  51.8 

Sept.    6 

168 

33.3 

14  27  27 

-3  55.1 

-9.80+ 

60 

+5  51.2- 

16 

174 

36.5 

13  48  14 

3  55.3 

9.80 

62 

5  50.5 

26 

179 

40.1 

13    9    0 

3  55.4 

9.81 

64 

5  49.7 

Oct.      6 

184 

43.9 

12  29  46 

3  55.6 

9.82 

66 

5  48.8 

16 

187 

47.6 

11  50  29 

3  55.8 

9.82 

68 

5  47.8 

26 

187 

51.4 

11  11  10 

-3  56.0 

-9.83  + 

70 

+5  46.5- 

Nov.     6 

186 

55.2 

10  31  50 

3  56.1 

9.84 

16 

183 

58.8 

9  52  29 

3  56.3 

9.84 

25 

179 

62.0 

9  13    5 

3  56.5 

9.85 

Dec.     5 

172 

65.0 

8  33  39 

3  56.6 

9.86 

15 

165 

67.6 

7  54  13 

-3  56.7 

-9.86  + 

25 

156 

69.6 

7  14  45 

-3  56.8 

-9.87  + 

ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


There  are  in  general  use  three  diflPerent  kinds  of  time,  True  Solar  Time — 
also  called  Apparent  Solar  Time — ^Mean  Solar  Time,  and  Sidereal  Time. 

True  or  Apparent  Solar  Time  is  measured  by  the  diurfaal  motion  of  the 
Sim,  the  length  of  the  day  being  the  interval  between  two  successive  transits 
of  the  Sun  over  the  same  meridian,  and  the  time  of  day  being  the  hour-angle 
of  the  Sim  westward  from  the  meridian.  Owing  to  the  obliquity  of  the  ecliptic 
and  to  the  lack  of  uniformity  of  the  motion  of  the  Earth  in  its  orbit,  the  rate 
of  motion  of  the  Sun  in  hour-angle  and  the  length  of  the  apparent  solar  day 
are  not  constant.  Therefore  clocks  and  chronometers  can  not  be  regulated  to 
apparent  solar  time,  which  may,  however,  be  determined  by  observations  of 
the  Sun  when  visible. 

Mean  Solar  Time  is  measured  by  the  motion  of  a  fictitious  body  called  the 
mean  Sun,  which  is  supposed  to  move  uniformly  in  the  celestial  equator,  com- 
pleting the  circuit  in  one  tropical  year.  Since  mean  solar  time  is  uniform 
and  r^;ular  in  its  passage,  clocks  and  watches  may  be  regulated  to  it,  and 
those  in  ordinary  use  are  usually  so  regulated. 

Mean  solar  time  can  not,  of  course,  be  determined  by  direct  observation, 
but  may  be  determined  indirectly  by  correcting  observations  of  the  Sun  for 
the  equation  of  time,  or  by  converting  to  mean  time  sidereal  time  determined 
by  observations  of  fixed  stars. 

The  Equation  of  Tims  is  the  difference  in  hour-angle  between  the  true  Sun 
and  the  mean  Sun.  The  true  Sun  is  sometimes  before  and  sometimes  behind 
the  mean  Sun  by  an  amount  which  varies  from  zero  to  about  16  minutes.  The 
equation  of  time  is  given  for  Greenwich  mean  noon  on  pages  2-16  and  for 
Washington  apparent  noon  on  pages  514-521. 

The  Mean  Solar  Day  is  the  unit  of  mean  solar  time,  and  is  equal  in  length 
to  the  mean  or  average  of  all  the  true  or  apparent  solar  days  of  the  year.  It 
may  be  otherwise  defined  as  the  interval  of  time  elapsing  between  two  suc- 
cessive transits  of  the  mean  Sun  across  the  meridian  of  any  place. 

Sidereal  Tims  or  star  time,'  in  general  terms,  is  measured  by  the  diurnal 
motion  of  the  fixed  stars,  or,  speaking  more  precisely,  by  the  diurnal  motion 
of  that  point  on  the  celestial  equator  called  the  vernal  equinox,  from  which 
the  right  ascensions  of  the  heavenly  bodies  are  measured.  Astronomical  clocks 
regulated  to  sidereal  time  are  called  sidereal  clocks.  Sidereal  time  may  be 
determined  from  observations  of  stars  whose  right  ascensions  are  known. 

A  Sidereal  Day  is  very  nearly  the  length  of  time  in  which  the  Earth  rotates 
on  its  axis  and  is  accurately  defined  as  the  time  interval  between  two  suc- 
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Hour  for  those  of  the  quantities  for  which  it  seemed  advisable  to  give  a  rate 
of  motion.  By  multiplying  any  one  of  those  variations  by  the  hours  and 
parts  of  an  hour  from  Greenwich  mean  noon  and  adding  tiie  product  alge- 
braically to  the  corresponding  quantity  at  noon,  we  obtain  an  approximate 
value  of  the  quantity  in  question  for  any  given  Greenwich  mean  time.  If 
great  exactness  is  desired^  the  value  of  the  hourly  variation  is  foimd  for  the 
time  halfway  between  Greenwich  mean  noon  and  the  given  Greenwich  mean 
time  before  multiplying  by  the  hours  and  parts  of  an  hour  from  Greenwich 
mean  noon. 

It  is  to  be  noted  that  here,  as  elsewhere  throughout  the  volume,  the  posi- 
tive sign  used  with  declinations  or  latitudes  indicates  north  and  the  negative 
sign  south. 

The  Sun's  Apparent  Bigkt  Ascension  and  DedinaAon  are  affected  both  by 
aberration  and  by  nutation,  and  therefore  denote  the  apparent  position  of  the 
true  Sun.  The  Sun's  True  Longitude  is  the  true  geometric  longitude  not  cor- 
rected for  aberration ;  it  is  referred  to  the  true  equinox. 

The  Sun's  Latitude  is  referred  to  the  ecliptic  of  the  date. 

The  Sun's  DediTuUion  is  required  whenever  that  body  is  observed  for  the 
purpose  of  finding  latitude,  local  time,  or  azimuth. 

The  Sun's  Semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  Sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular 
distance  between  the  limb  of  the  Sun  and  any  other  object  to  the  distance  from 
the  center  of  the  Sun. 

The  Horizontal  Parallax  is  the  an^e  subtended  by  the  equatorial  radius 
of  the  Earth,  as  seen  from  the  center  of  the  Sun. 

The  Preceasion  in  Longitude  is  the  quantity  to  be  applied  to  the  longitude 
of  the  Sun  referred  to  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  year,  i.  e.,  the  instant  when  the  Sun's  mean  longitude  is  280^,  in 
order  to  refer  it  to  the  mean  equinox  of  date. 

The  Nutation  in  Longitude  is  the  quantity  to  be  applied  to  the  longitude 
of  a  body  referred  to  the  mean  equinox  of  date  in  order  to  refer  it  to  the  true 
equinox,  short-period  terms  being  neglected. 

The  Aberration  is  the  quantity  to  be  subtracted  from  the  true  longitude 
of  the  Sun  in  order  to  obtain  its  apparent  longitude. 

The  True  OUiquity  is  the  inclination  of  the  Earth's  equator  to  the  ecliptic, 
short-period  terms  being  neglected. 

Tlie  corrections  to  the  values  of  the  nutation  and  the  obliquity  here  given, 
to  take  account  of  the  short-period  terms,  may  be  found  on  pages  215-216. 

The  Equaiion  of  Time  is  the  apparent  time  of  Greenwich  mean  noon,  or 
the  hour  angle  of  the  true  Sun  at  that  instant.  When  interpolated  to  any 
given  Greenwich  mean  time,  it  is  the  correction  to  be  applied  to  mean  time  in 
order  to  obtain  apparent  time. 

The  Sidereal  Time  of  Mean  Noon  is  the  right  ascension  of  the  mean  Sun 
at  Greenwich  mean  noon.  It  may  be  reduced  for  the  longitude  or  to  any 
Greenwich  mean  time  by  using  the  hourly  variation,  +9".8665;  or  by  Table 
HI,  page  691  of  this  volume,  for  reducing  intervals  of  mean  time  to  sidereal 
time.  It  is  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the 
Greenwich  mean  time,  then  the  right  ascension  of  the  mean  Sun  for  that  time, 
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it 


Variation  at  Greenwich  mean  noon,  April  14         .        .        +54.00 
Change  for  0.125  of  a  day,  or  -0'^40X0.126  ...        -  0.06 

Variation  at  3  hours  after  noon +53.95 

+63'^95X5.978=:+322^^6-+5'  22'^5 

•      in 

Declination  at  Greenwich  noon,  April  14       •       .         +9  23  25.2 
Variation  in  5.978  hours +5  22.5 

Sun's  declination  at  time  of  observation        .        .         +9  28  47.7 

With  equal  facility  the  computation  might  have  been  made  backward  from 
the  succeeding  noon.  Thus  in  the  example  just  given  the  time  is  18^.022  before 
Greenwich  noon  of  April  15;  half  this  interval  is  about  0.375  of  a  day,  and  the 
hourly  motion  for  the  middle  of  the  interval  is  +53''.75.    Then  we  find: 


%      t        n 


Declination  at  Greenwich  noon^  April  15       .        .         +9  44  56.5 
Product  of+53'^75X- 18.022- -968^^7        .        .         -    16    8.7 

Sun's  declination  at  time  of  observation        .        .         +9  28  47.8 

It  will  always  be  well  to  make  the  calculation  in  both  ways,  as  a  check; 
but  if  the  results  differ  slightly  the  one  derived  from  the  nearest  noon  should 
be  regarded  as  the  more  accurate. 

2.  Let  the  Sun's  right  ascension  and  the  equation  of  time  be  required  for 
1916,  July  13,  10^  3™  30*,  A.  M.,  mean  time,  at  a  place  whose  longitude  is 
86*^  15',  or  5**  41"  west  from  Greenwich. 

h    m    • 
Local  astronomical  mean  time July  12,    22    3  30 

Longitude  from  Greenwich  (additive) 5  41    0 

b 

Greenwich  mean  time July  13,      3  44  30^3.7417 

8urC%  Right  Atcention,  Equation  of  Time. 

h  m     •  m     • 

Greenwich  noon,  July  13     7  29  38.86       Greenwich  noon,  July  13      -5  30.80 

H.  V.  10».150X3.7417       +         37.98       H.  V.-0».294X3.7417  -      LIO 

7  30  16.84  -5  31.90 

In  this  case  the  hourly  variations  interpolated  to  half  the  interval,  or 
l^'.ST  after  noon,  have  been  used. 

3.  If  the  sidereal  time  is  required  for  the  same  time  and  place,  we  have: 

h  m      • 
Sidereal  time  at  Greenwich  mean  noon,  July  13  .        .        .        .         7  24    8.06 

Reduction  for  3'»  44«  30«  from  Table  III,  or  9-.8565X3.7417        .        +        36.88 

Add  the  local  astronomical  mean  time 22    3  30.00 

The  required  sidereal  time  (rejecting  24^) 5  28  14.94 

4.  On  1916,  July  13,  A.  M.,  at  a  place  whose  longitude  is  85®  15'  W.,  sup- 
pose the  sidereal  time  to  be  6^  28°^  14*.94  and  that  the  corresponding  mean 
time  is  required. 
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Pages  118-133  contain  for  every  Greenwich  mean  noon  and  midnight  the 
Moon* 8  Longitude  and  Latitude  referred  to  the  true  equinox  and  the  ecUptic, 
ltd  Semidiameter,  and  its  EqtuUarial  Horizontal  Parallax,  The  column  adjoin- 
ing that  of  the  horizontal  parallax  gives  the  variation  of  that  quantity  per 
hour,  by  means  of  which  it  can  be  reduced  to  any  other  Greenwich  mean  time 
in  the  manner  shown  in  the  preceding  examples.  When  allowing  for  change 
in  the  variation  itself,  note  must  be  taken  of  the  fact  that  the  tabular  interval 
is  here  12  hours  instead  of  24.  The  quantity  thus  obtained  is  the  equatorial 
horizontal  parallax;  to  obtain  the  horizontal  parallax  at  any  given  place,  the 
correction  for  the  latitude  of  the  place  must  be  appUed.  The  reduction  of 
the  Moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.2725  (see  page  xiii),  or  by  simply  computing 
the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  Moon  is  to  be  taken  out  for  1916, 
March  10,  7^^  P.  M.,  Greenwich  mean  time,  we  see  that  the  difference  of  the 
semidiameters  at  noon  and  midnight  of  March  10  is  2".9;  then, 

which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because 
the  semidiameter  is  decreasing.  The  Moon's  semidiameter  for  March  10,  7^,  is 
therefore  14'  53".6. 

The  Moon's  semidiameter  and  horizontal  parallax  are  required  for  all 
observations  of  the  Moon. 

Pages  118-133  contain  also:  The  Moon^a  Age,  or  the  time  elapsed  since 
the  preceding  new  Moon,  given  to  tenths  of  a  day;  the  mean  time  of  the  Moon^s 
Transit,  Upper  and  Lower,  at  Greenwich,  given  to  tenths  of  a  minute ;  and  the 
Variation  per  Hour  of  the  latter  quantity,  that  is,  the  variation  for  one  hour 
of  longitude,  by  means  of  which  the  local  time  of  an  upper  or  lower  transit 
of  the  Moon  may  be  computed  for  any  place  whose  longitude  is  known. 

Pages  134-198  contain  for  each  of  the  seven  major  planets  the  geocentric 
ephemeris  followed  immediately  by  the  heliocentric  ephemeris. 

The  geocentric  ephemeris  gives  the  planet's  Apparent  Right  Ascension  and 
Apparent  DedinaHon  with  the  respective  Variations  per  Hour  or  per  Day. 
The  positions  thus  given  are  referred  to  the  true  equator  and  equinox,  and 
are  corrected  for  aberration.  The  geocentric  ephemeris  gives  also  the  Logo- 
rithm  of  Distance  from  Earth  with  the  Variation  per  Hour  or  per  Day,  the  planet's 
Semidiameter  and  Horizontal  ParalUix,  and,  to  tenths  of  a  minute,  the  time 
of  Transit,  Meridian  of  Greenwich.  All  the  data,  except  the  last  named,  are 
given  for  Greenwich  mean  noon. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it 
is  observed  for  time,  latitude,  or  azimuth.  The  mode  of  reducing  the  ephem-^ 
eris  positions  of  planets  to  other  instants  of  Greenwich  mean  time  is  the  same 
as  that  already  given  for  the  Sun.  The  local  mean  time  of  meridian  transit 
of  any  planet  at  any  place  can  be  found  by  dividing  the  proper  daily  difference 
of  the  ephemeris  times  by  24,  multiplying  the  quotient  by  the  longitude  of  the 
place  expressed  in  hours  and  fractions,  and  applying  the  product  with  its 
proper  sign  to  the  time  of  Greenwich  transit. 

The  heliocentric  ephemeris  gives  the  HeliocerUric  Longitude,  Mean  Equinox 
of  Date;  the  Heliocentric  Latitude;  and  the  Logarithm  of  Radius  Vector;  with 
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the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star-constants, 
a,  b,  c,  d,  a'f  b\  c%  d'y  while  the  independent  star-numbers  render  it  possible  to 
determine  the  apparent  place  of  a  star  without  computmg  these  star-constants. 
Four-figure  logarithms  usually  suffice,  but  where  extreme  accuracy  is  desired 
the  logarithms  of  g  and  h  are  needed  to  five  places  of  decimals,  and  G  and  H 
are  needed  to  one-tenth  of  a  minute  of  arc.  The  column  r  gives  the  fraction  of 
a  yesT,  counted  from  the  beginning  of  the  Besselian  fictitious  year  to  each  date. 
The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place 
by  the  independent  star-numbers: 

CdmpuUUion  of  the  apparent  place  of  t  Aquilx^  July  t,  1916,  for  the  upper  trantit  at  WaMngUm. 

h       m  o  # 

G   -  23      2.4  ^^  „  «  9       8.0 

a^  =-  18    37.7  G+a^  -      17»»  40«.l 

-ff  =  11    19.8  JJ+tto  =-        5      57.5 

log  A  8.8239  log  A  8.8239  a^  =  18  3™  40*531 

log^  1.2231  log  A  1.3099  /+/^«  +2.485 

nnCG^+tto)  9.9984  n  msi{H+a^)  0.0000  {g)   —  +0.178 

tan^o  9.2062  n  sec  ^o  0.0055  \h)   »  +1.378 


logO^) 
log^ 

COS  (G+tto) 

9.2516 

1.2231 
8.9381 n 

log  (A) 

log* 

cos  (H+aro) 

sin^o 

logW 

0.1303 

1.3099 
8.0377 
9.2007  n 

a       mm 

(0  - 

fV.UUX 

18  37  44.573 

-98    1.93 

-1.45 

-0.04 

+1.52 

0.00 

log  OK) 

0.1612 n 

0.1885 
9.9945 

8.5483  n 

logt 
coe^o 

-  9    8    1.90 

log  (t)  0.1830 

Page  214  contains  for  every  tenth  sidereal  day  the  Besselian  and  7n<fo- 
'pendent  Star-Numbers,  exclusive  of  all  short-period  terms.  They  are  useful  in 
computing  ephemerides  of  stars,  similar  to  those  on  pages  316-513,  for  which 
data  containing  short-period  terms  should  not  be  employed. 

Pages  215-216  contain  for  Washington  mean  midnight  of  each  day  the 
short-period  terms  of  the  nutation  in  longitude  and  obliquity,  for  use  in  con- 
nection with  the  formulae  on  page  201,  and  the  coefficients  mentioned  later, 
which  are  given  for  each  star  on  pages  316-513. 

Pages  217-230  contain  the  Mean  Places  of  Ten-^lay  Stars  for  the  beginning 
of  the  Besselian  fictitious  year.  These  pages  give  also  the  magnitude,  spec- 
tral type,  annual  variations,  and  proper  motions  for  each  star.  The  annual 
variations  are  to  be  considered  as  the  differential  coefficients  of  each  coordi- 
nate with  respect  to  the  time  at  the  beginning  of  the  year. 

Page  231  contains,  for  the  Circumsolar  Stars,  the  same  data  as  the  imme- 
diately preceding  pages  do  for  the  ten-day  stars. 

Pages  232-315  contain  for  every  upper  transit  at  Washington  the  apparent 
positions  of  seventeen  northern  and  eighteen  southern  circumpolar  stars 
arranged  in  the  order  of  their  right  ascensions.  The  mean  solar  time  of  transit 
is  given  in  the  column  Washington  Mean  Time,  in  order  that  each  transit  above 
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meridiaos,  we  may  proceed  as  follows:  Let  F  represent  either  the  Wadiington 
Mean  lime,  the  Right  Ascension  of  Center,  or  the  Geocentric  Declination  of 
CeiUer,  and  let  V  represent  the  corresponding  Variation  per  Hour  of  Longitude. 
Write  down  three  successive  values  of  F,  together  with  the  corresponding 
values  of  V,  and  difference  the  latter  as  in  the  following  scheme,  where  the 
middle  values,  Fo  and  F©,  belong  to  the  cuhnination  from  which  is  to  be  derived 
the  value  of  Ffor  the  culmination  on  the  meridian  whose  longitude  is  X: — 


Function. 

Var.  p«r  Hcmr 
of  Longitude. 

^' 

A" 

F-^ 

V-i 

a' 

F. 

Vo 

a" 

6 

F*, 

^1 

Then,  for  the  cuhnination  at  the  meridian  >l 

where  A  must  be  expressed  in  hours  and  decimals  of  an  hour,  and  reckoned 
from  Washington  or  from  180®  from  Washington  according  as  the  upper  or 
lower  culmination  is  used  for  the  middle  value  (jP©).  Adding  twelve  hours  to 
the  Washington  time  of  lower  transit  at  Washington  gives  the  local  time  of 
upi>er  transit  at  places  whose  longitude  is  180°  from  Washington. 

The  column  Brighi  Limbs  is  given  to  indicate  to  the  observer  which  limbs 
are  illuminated.  When  one  limb  is  full  and  the  terminator  is  within  V^  of 
the  opposite  limb,  both  can  be  well  observed,  and  in  such  cases  both  are  indi- 
cated, the  defective  limb  being  indicated  by  an  italic  letter  or  numeral,  and  the 
correction  for  defective  illumination  (as  seen  from  Washington)  being  given  in 
a  footnote. 

Pages  638-555  contain  for  each  of  the  seven  major  planets,  the  geocentric 
Apparent  Right  Ascension  and  DedinaiioUj  the  Horizontal  Parallax,  Semi- 
diameter,  Sidereal  Tims  of  Semidiamster  Passing  Meridian,  and  the  Washington 
Mea/n  Time,  for  the  moments  of  all  transits  which  it  is  usually  desirable  to 
observe  over  the  meridian  of  Washington.  The  stellar  magnitude  at  opposi- 
tion for  Mars,  Jupiter,  Saturn,  Uranus,  and  Neptune,  respectively,  is  given  at 
the  bottom  of  the  page  containing  the  ephemeris  of  the  planet. 

PART  ///.—PHENOMENA. 

This  part  gives  the  dates  of  the  principal  astronomical  phenomena  of  the 
year,  expressed  in  Greenwich  mean  time,  except  in  the  case  of  the  occultations 
visible  at  Washington,  where  Washington  time  is  used. 

Pages  558-565  contain  all  necessary  data  respecting  the  solar  and  lunar 
eclipses  which  occur  during  the  year. 

The  eclipse  elements  are  given  for  the  moment  of  conjunction  of  the  Sun 
and  Moon  in  right  ascension,  but  the  subsequent  tables  and  results  are  com- 
puted from  tlie  exact  positions  of  these  bodies  at  the  several  instants  referred 
to.  The  times  and  angles  designated  as  the  circumstances  of  a  lunar  echpse 
renaain  the  same  throughout  all  parts  of  the  Earth,  and  require  no  explanation 
beyond  a  mere  statement  of  the  fact  that  in  computing  them  the  geometrical 
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Changing  to  local  mean  time,  we  shall  have — 

Beginning.  Ending. 

d    h  m  d    h  m 

Greenwich  mean  time  .        .    February      3    3  10  3    5  20 

Longitude  west 5    8  5    8 


Local  mean  time  ....    February      2  22    2  3    0  12 

In  the  case  of  total  and  annular  eclipses,  a  fair  estimate  of  the  magnitude 
of  the  ecUpse  at  any  place  may  be  obtained  from  the  position  thereof  relatively 
to  the  central  line  and  to  the  limit.  On  the  central  line  the  echpse  is  annular 
or  total,  while  between  the  central  line  and  the  limit  the  maximum  magni- 
tude of  the  echpse  is  given  by  the  quotient  of  the  distance  of  the  place  from 
tlie  limit  divided  by  the  distance  of  the  central  line  from  the  limit;  the  meas- 
ttrements  being  made  upon  a  line  drawn  through  the  place  perpendicularly  to 
the  central  hne. 

More  Accurate  Computations, — ^A  more  accurate  determination  of  the 
phases,  as  visible  at  any  point  of  the  Earth's  surface,  may  be  obtained  from 
the  Besselian  elements  which  are  given  for  every  10  minutes  of  Greenwich 
mean  time.    Their  geometric  signification  is  as  fofiows: — 

Let  us  imagine  a  plane  passing  through  the  center  of  the  Earth,  perpen- 
dicular to  the  right  line  joining  the  centers  of  the  Sun  and  Moon.  This  latter 
line  is  the  axis  of  the  Moon's  shadow,  and  the  plane  is  called  Hlq  fwndaTnental 
plane  or  plane  of  xy.  We  take  the  intersection  of  this  plane  with  that  of  the 
Sarth's  equator  as  the  axis  of  x,  and  the  center  of  the  Earth  as  the  origin  of 
coordinates.  The  axis  of  y  is  perpendicular  to  that  of  x,  and  directed  toward 
the  north;  x  and  y  are  then  the  coordinates  of  the  point  in  which  the  axis  of 
the  shadow  intersects  the  fundamental  plane,  and  they  are  here  expressed  in 
terms  of  the  Earth's  equatorial  radius  as  unity.  The  angle  d,  of  which  the 
sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the  celestial 
sphere  toward  which  the  axis  of  the  shadow  is  directed;  or,  in  other  words. 
It  is  the  declination  of  the  center  of  the  Sun  as  seen  from  the  center  of  the  Moon. 
The  angle  fx  is  the  Greenwich  hour-angle  of  this  same  point  of  the  celestial 
sphere. 

The  quantities  \  and  Z,  are  the  radii  of  the  shadow  cones  upon  the  funda- 
mental plane,  \  corresponding  to  the  penumbra,  and  Z,  to  the  umbra,  or  annulus. 
The  notation  is  that  of  Chauvenet's  Spherical  and  Practical  Astronomy ^  in 
which  Z,  is  regarded  as  positive  for  an  annular  and  negative  for  a  total  eclipse. 
The  angles /i  and/j,  the  tangents  of  which  are  given,  are  the  angles  which 
the  elements  of  the  respective  shadow  cones  make  with  the  axis  of  the  shadow; 
or,  they  are  the  semiangles  of  the  two  cones. 

In  order  to  faciUtate  interpolation  to  any  required  moment,  the  logarithms 
of  x'j  y',  and  /£',  which  are  the  changes  of  x,  y,  and  n,  in  one  minute  of  time, 
are  given  at  the  bottom  of  the  table. 

The  method  of  computing  an  ecUpse  from  its  Besselian  elements  is  based 
on  the  fact  that  at  the  moments  of  beginning  and  ending  the  distance  of  the 
observer  from  the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the 
latter  at  the  point  of  observation.  To  find  this  distance  and  radius  we  proceed 
as  follows: 

(1)  The  coordinates  of  the  observer,  $,  i^,  and  ^,  together  with  their  varia- 
tions in  one  minute,  are  computed  for  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase. 

79790^—1916 i6 


722 


THE  AMERICAN  EPHEMERIS. 


(2)  The  coordinates  x  and  y  of  the  axis  of  the  shadow,  together  with  their 
variations  in  one  minute,  are  taken  for  the  same  moment  from  the  tables  of 
elements. 

(3)  From  (1)  and  (2)  the  position  and  motion  of  the  observer  relative  to 
the  axis  of  the  shadow  are  foimd. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fondi- 
mental  plane  equal  to  that  of  the  observer  is  also  computed. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time 
required  for  the  observer  to  be  brought  to  a  distance  from  the  axis  of  the 
shadow  equal  to  this  radius. 

The  formulse  and  directions  for  the  several  steps  in  the  computation  ire 
as  follows: — 

(1)  Find  p  cos  9'  and  p  sin  9',  which  are  the  geocentric  coordinates  of 
the  station  referred  to  the  Earth's  equator,  p  being  the  distance  from  the 
center  of  the  Earth  and  9'  the  geocentric  latitude.  These  coordinates  may  be 
computed  from  the  following  table  based  on  the  compression  of  the  Earth 
adopted  at  the  Paris  Conference  of  1911,  1/297,  by  the  formula — 

pco8  (p'  =^Fcos  (p 

,    sin  <p 
/>sm  V  ^—7T^ 

(p  being,  as  usual,  the  geographic  latitude. 

Table  for  Computing  the  Geocentric  Coordinatee  of  a  Place. 


9 

Log  F. 

Log  (7. 

0*» 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

0.00000 

0.00001 

0.00004 

0.00010   ' 

0.00017 

0.00026   • 

0.00037  ■ 

0.00048  " 

0.00060 

0.00073   ' 

0.00086  Z. 

0.00098 

0.00110  ^ 

0.00120 

0.00129   * 

0.00137 

0.00142 

0.00145 

0.00146 

0.00293 

0.00292 

0.00289   ' 

0.00283 

0.00276 

0.00267   • 

0.00256  " 

0.00245  J 

0.00232  ' 

0.00220 

0.00207  *■ 

0.00195 

0.00183 

0.00173 

0.00164 

0.00156 

0.00151 

0.00148 

0.00146 

For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the 
table  of  elements  the  values  of  sin  d,  cos  d,  and  /£.  Then,  with  X  for  the  longi- 
tude west  from  Greenwich,  the  coordinates  of  the  observer  will 


C 


7>cos  9' sin  {ii—X) 

p  sin  <p'  cos  d  —  p  cos  9>'  sin  d  cos  (ji 

p  sin  9>'  sin  d-\-p  cos  (p'  cos  d  cos  (ji- 


Ci+C. 
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and  their  variations  in  one  minute  of  mean  time  will  be — 

$'  =  [7.63992]  p  cos  <p'  qm  {ji- X) 

ly'  =  [7.63992]  p  cos  <p'  sin  d  sin  Oi-;)  =[7.63992]  f  sin  <? 

^'  is  not  needed. 

(2)  For  the  same  assumed  moment  of  Greenwich  mean  time,  take  from 
tlie  tables  of  elements  the  coordinates  x  and  y  of  the  axis  of  the  shadow,  together 
ivith  their  variations  for  one  minute,  which  are  equal  to  one-tenth  of  the 
differences  of  two  consecutive  numbers.  These  variations  are  represented  by 
x'  and  y\  and  their  logarithms  are  given  beneath  the  tables  of  x  and  y. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  rela- 
tively to  the  observer,  and  the  relative  motions,  n  and  N,  are  computed  by 

the  formulae — 

msin  M^x  —  f 

m  cos  Jf— y  — ly 

nsin  N^x'  —  k' 

n  cos  N^y'  —  T^' 

(4)  Both  for  the  shadow  and  for  the  penumbra,  the  radius  L  at  the  dis- 
tance (^  from  the  fundamental  plane  is  computed  by  the  formula — 

L^'l—f^  tan/ 

I  and /being  found  from  the  table  of  elements,  and  ^  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or 
ending  of  the  eclipse,  we  shall  have — 

m=i 

But,  as  this  condition  will  rarely  be  fulfilled  on  a  first  trial,  a  correction  r  to 
the  assumed  time  is  computed  thus:  Find  the  angle  </f  from  the  equation, 

.     ,    msin(Jlf— JV) 
8m^= J 

There  will  be  two  values  for  this  angle,  of  which  one  will  be  in  the  first  and 
the  other  in  the  second  quadrant  when  sin  </f  is  positive,  and  one  in  the  third 
and  the  other  in  the  fourth  quadrant  when  sin  </f  is  negative;  but  simpUcity 
will  be  gained  by  taking  only  that  value  of  <[f  for  which  cos  iff  is  positive.  This 
value  Ues  between  the  limits  +  90®  and  —  90®.  The  correction  t  to  the  assumed 
time  of  beginning  or  ending  of  the  ecUpse  will  then  be  found,  in  minutes, 

from — 

„     ^  cos  (M—  N)    L  cos  (p 
"  n  n 

where  the  double  sign  is  to  be  taken  negative  for  the  beginning  and  positive 
for  the  ending. 

However,  one  such  pair  of  values  of  r  can  not  give  the  times  of  both 
beginning  and  ending  with  accuracy.  To  attain  that,  we  must  commence  the 
computation  by  assuming  two  times,  one  near  the  beginning  and  the  other 
near  the  ending  of  the  eclipse,  both  of  which  may  be  derived  from  the  chart 
with  sufficient  exactness.    The  computation  for  the  first  assumed  time  wi)' 
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be^ 


From  the  Eclipse  Chart  we  find  the  approximate  times  of  the  phases  to 


d      b       m 

Begicming  February     3    3     10  ]  ^  •  i.\r       rn 

Ending  3    6    20  t  ^^""^'^^  Mean  Tmie. 


iding 
Greenwich  Mean  Time,  T,  February  3, 

M 
X 

p  cos  tp' 
sin  (m—X) 


Beginning. 


f* 


44       1     42 

+77      3      0 

-33       1     18 

9.89169 

9.73636  n 


SDdlng. 
6"  20"" 


n 


76     31     42 

+  77       3       0 

-  0    31     18 

9.89169 

7.95926  n 


log  5 

9.62805  n 

7.85095  n 

S 

-0.42467 

-0.00710 

p  sin  9' 

9.79558 

9.79558 

cosd 

9.98109 

9.98114 

logi7i 

9.77667 

9.77672 

'/i 

+0.59796 

+0.59803 

p  cos  ^' 

9.89169 

9.89169 

sin  {2 

9.46062  n 

9.45999  n 

cos  (/i— A.) 

9.92349 

9.99998 

log  17, 

9.27580  n 

9.35166  n 

7, 

-0.18871 

-0.22473 

//=7i-% 

+0.78667 

+  0.82276 

p  sin  ^'  sin  ci 

9.25620  n 

9.25557  n 

c. 

-0.18038 

-0.18012 

p  cos  ^'  COS  {?  COS  0"— A.) 

9.79627 

9.87281 

+0.62556 

+  0.74612 

c-c,+c. 

+0.44518 

+0.56600 

const,  log 

7.63992 

7.63992 

/Bcoe  9>'co8  (/<— A^) 

9.81518 

9.89167 

log  if' 

7.45510 

7.53159 

if' 

+0.002852 

+0.003401 

const,  log 

7.63992 

7.63992 

£^sin<2 

9.08867 

7.31094 

logv' 

6.72859 

4.95086 

7' 

+0.000535 

+  0.000009 

z-iT 

-0.20669 

+  0.52109 

y-j; 

-0.50656 

-0.07282 

x'-^' 

+  0.005961 

+0.005407 

y'-rr' 

+0.003076 

+0.003608 

mam  M 

9.31532  n 

9.71691 

mcos  W 

9.70463  n 

3.86225  n 

tan  M 


9.61069 


0.85466  n 
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log  (sum) 

logr 

colog  n 

sec^ 

U) 

N+tp 

sin  (N+i)) 
log  5 

log  ^  sin  (iV-f  ^) 

cos  (N^^) 

log% 

log  %  cos  (N'\-if)) 


Ending. 

3.8451 
0.4498 
2.1871 
0.1182 

6.6002 
+0.0004 
96**  40' 
9.9971 
7.8510  n 


7.8481  n 
9.0648  n 
9.3517  n 

8.4165 


^8in(J\r+^) 
17,  cos  (iV-f  ^) 

diff. 

log  (cM.) 

const,  log 

logr» 

colog  (n  cos  ^0 

(2) 
(l)  +  (2)-<Jr 


Ending. 

-0.0070 
+  0.0261 

-0.0331 

8.5198  n 
4.9788  n 
0.8996 
2.3052 


6.7034 
+  0.0005 

+o!()01 
+2.817 
+  2.818 


The  corrected  time  of  ending  is,  therefore, 

To = February    3^  5^  22«818 
Whence  we  find — 

Beginning, 
d       h       m 

Greenwich  Mean  Time,  February    3     3  11.327 
X  +5    8.200 


Local  Mean  Time, 
Therefore  we  have — 


February    2  22     3.127 


Ending, 
d      h       in 

3     5  22.818 
+       5     8.200 

3     0  14.618 


m 


Beginning  of  the  Eclipse,  February  2  22    3    7.6  1 
End  of  the  Eclipse,  February  3    0  14  37.1  J 


Local  Mean  Time. 


Beginning. 

Ending. 

N^i^ 

21  35.0 

96  39.8 

constant 

180    0.0 

0    0.0 

Angle  of  position,  P  201  35.0  96  39.8 

from  the  north  point  of  the  Sun's  disk  toward  the  east  for  direct  image. 

Pages  566-570  contain  the  adopted  mean  places  and  annual  proper  motions 
of  such  stars,  as  bright  as  magnitude  6.5,  as  will  be  occulted  during  the  year 
by  the  Moon. 

Pages  571-607  contain  the  elements  for  the  prediction  of  the  times  of 
occultations  of  stars  and  planets  by  the  Moon  during  the  current  year.  The 
system  of  coordinates  employed  is  similar  to  that  already  described  for  eclipses, 
the  fundamental  plane  passing  through  the  center  of  the  Earth,  and  being 
taken  perpendicular  to  the  line  joining  the  star  and  the  center  of  the  Moon, 
but  the  cone  circumscribing  the  Moon  and  star  is  regarded  as  a  cylinder  which 
intercepts  the  fundamental  plane  in  a  circle  having  the  same  linear  diameter 
as  the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  Redans  from  1916,0  give 
the  quantities  necessary  to  reduce  the  mean  place  of  the  star  at  the  beginning 
of  1916  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufl&ciently  accurate  to  be  definitive. 
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The  procedure  for  each  occultation  will  then  be  as  follows: — 

(1)  The  geocentric  coordinates  of  the  place,  p  sin  <p'  and  p  cos  <p'j  are 
to  be  computed  by  the  formulae  and  table  given  in  connection  with  eclipses 
on  page  722. 

The  next  step  will  be  to  find  the  approximate  instant  of  apparent  con- 
junction of  the  Moon  and  star  as  seen  from  the  place,  and  that  may  be  deduced 
from  the  time  of  geocentric  conjunction  by  the  application  of  an  approximate 
correction  taken  from  Downes's  table,  printed  in  the  volumes  of  the  American 
Ephemeris  for  1882  to  1899.  This  correction  must  be  reckoned  in  mean  solar 
hours,  and  will  be  designated  by  the  symbol  i.  It  will  have  the  same  sign  as  A©. 
When  DowNEs's  table  is  not  available,  the  correction  may  be  computed 
from  the  formulae, 

^o  •=  P  cos  9>'  sin  i^o 

4 
S'  =  [9.4192]  p  cos  <p'  cosg  ho 


t 


So 


ir^ 


By  applying  i  to  the  Greenwich  mean  time  of  geocentric  conjunction,  as 
given  with  the  elements,  we  shall  have  the  Greenwich  mean  time  of  local  con- 
junction within  a  few  minutes. 

(2)  Compute  for  the  instant  TA-i  the  following  quantities,  in  which  i^  is 
the  sidereal  equivalent  of  the  mean  time  interval  i: 

S  =^P  cos  q>'  sin  (A'c  +  O 

tf  =psin  ip'  cos  (J— />cos  9>'sin  <^cos  (Ao-f-0  =  ^i  — ^j 

^'  =  [9.4192]  p  cos  <p'  cos  (Ao  +  O 

Tf'  =  [9.4192]  p  cos  <p'  sin  d  sin  {K  +  Q  =  [9.4192]  4^  sm  tf 

y=Y-hy't 
Compute  also  m,  Jf,  n,  Ny  and  ^  from  the  equations, 

msin  M=x  —S 
m  cos  2f  =  y  —  7 

nsin  N^x'  —  £' 

ncos  N^y'  —  fj' 

sin  0  =  [0.5646]  m  sin  (If-  iV) 

fp  being  taken  between  the  limits  ±90®.     Finally  compute, 

[1 .7782]m       f..     7VA  -T-  [1  -21 35]  ^    . 
n  n 

^^^[6.7591]r»      ^^^  (JV:f  ^)-5«iin  (N^i^)] 
ncos  tf)  *-  ' 

where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive 
for  an  emersion.  Both  r  and  tfr  thus  have  two  values,  which  are  expressed 
in  minutes  of  time,  and  in  order  to  distinguish  them  let  those  pertaining  to 
immersion  be  designated  respectively  r'  and  dr\  while  those  pertaining  to 
emersion  are  designated  r"  and  dr'\  We  then  have  for  the  Greenwich  mean 
times  of  the  phases. 
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As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  112 
B.  AurigsB  on  March  11,  1916,  for  Miami,  Fla.,  whose  position  is — 

^-+25**  46'  28".0 
X-+  5»»  20«46».8 

and  whose  geocentric  coordinates  are — 

p  sin  9^  -  9.6367 
p  cos  ^"9.9548 

From  the  elements  on  page  578  we  have, 

h       m 
r«      12  20.6 

5-4-6     6.0 
and  A^-5-.X=+  0  45.2 

From  the  formulas  on  page  729,  we  find  the  correction,  t,  to  the  Greenwich 
mean  time  of  geocentric  conjunction,  T,  to  be  about  +0^  33"*.4;  therefore  the 
Greenwich  mean  time  of  apparent  conjunction  is — 

r+<= March  11^  12»»  54»0 


112  B.  Aurigse. 

Xpmnnt 
Decttnation. 

e            / 

+26  62.5 

O.  M.  T.  of  (5 

d     h     m 
Mar.  11  12  20.6 

Hour  Angle. 

h   m 
-f  6  6.0 

Y 

-0.0180 

X' 

0.5456 

-0.0092 

T+tUar.  11 

"  12"  54-.0 

ho 

+  0    45.2 

to 

+  0    33.5 

K+to 

+   1    18.7 

p  cos  9»' 

9.9548 

sin  Oio+to) 

9.5272 

9.4820 

S 

+  0.3034 

pain  q>' 

9.6357 

cos  6 

9.9504 

9.5861 

Vx 

+0.3856 

pcos  <p' 

9.9548 

sin  S 

9.6552 

cos  (ho+to) 

log  7, 

9.9739 

9.5839 

'7, 

+  0.3836 

Vi-Vi~V 

+  0.0020 

const,  log 

9.4192 

p 

COB  <p'  cos  Qlo + 'o) 

9.9287 

\ogS' 

9.3479 

$' 

+0.2228 

const,  log 

9.4192 

Smnd 

9.1372 

log»/' 


8.5564 


V' 

+0.0360 

log  at' 

9.7369 

log* 

9.7455 

logz 

9.4824 

X 

+0.3037 

logy' 

7.9638  n 

\ogy't 

7.7093  n 

y't 

-0.0051 

Y 

-0.0180 

y 

-0.0231 

x-S 

+0.0003 

y-v 

-0.0251 

x'-$' 

+0.3228 

y'-v' 

-0.0452 

msxa.  M 

6.4771 

m  cos  M 

8.3997  n 

tan  M 

8.0774  n 

M 

179°  19' 

cos  M 

0.0000  n 

logm 

8.3997 

nsin  JV 

9.5089 

«C08  N 

8.6551  n 

tan  N 

0.8538  n 

N 

97°  58' 

sin  N 

9.9958 

logn 

9.51 ''I 
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1  0  ^>  1>C. ,» 


Ad^  of  posinoiK.  P  91.0  :*S4.^ 

from  the  north  pocit  d  ihr  Moon's  liznb  towaid  tbr  ci^i.  Ky  ^ann 


Pftgies  607-609  coQUin  in  detail  aJl  the  data  iWMimij  f^r  civernQg: exufT 
occultatioD  of  the  gEOcxml  Ikt  vhich  b  xisihfe  at  Wftshioft«a  eunngr  ^ 
year. 

Page  610  rootains  the  £f^ffri<  for  Pikyrnvf  lHwrtiKi^ia*  ^^At 

Page  m  cootaiDs  certain  cfenenta  leffirir:^  ti>  xhe  Xvxhi^  u»  e^«al9r^ 
and  its  oirbit: 

i  is  the  inrlinaticMi  of  the  Moon's  mean  equator  to  the  £anh^$  tnae  «iyMMr^ 

A  is  the  diBtance  on  the  Moon's  mean  equator  fionai  its  ie§<y«idit:mt  aoiie 
on  the  Sartk's  true  equator  to  its  ascending  node  on  the  e<iipuc  of  dale^ 

Q'  is  the  distance  along  the  Earth's  true  equator  frooai  the  true  equittcct 
to  the  ascending  node  of  the  Moon's  mean  equator. 

n  is  the  longitude  of  the  perigee  of  the  Moon  s  orbits  nletv^i  t^  ttie 
mean  equinox  of  date. 

fi  is  the  longitude  of  the  ascoiding  node  of  the  Mocn^^  ortAl  04t  ttie 
ecliptic,  referred  to  the  mean  equinox  of  date. 

C  is  the  Moon's  mean  longitude,  referred  to  the  mean  equizK^  of  dale^ 

Pages  612-619  contain  the  EpkemmMfor  PAytJail  (>&jMrr«lHHi«  or  tiW  Jf «^mi^ 
The  Belenogra|duc  longitudes  are  measured  in  the  piano  of  the  Mooa^s  equalor^ 
the  axis  of  refer«ice  being  the  radius  of  the  Moon  which  pa:g^\»  thi\H^  thd 
mean  center  of  the  yisible  disk,  positire  toward  the  west — i.  e.»  toward  Mara 
Crisium — and  the  latitudes  are  measured  from  the  Moon's  equator,  po«iUTd 
toward  the  north — L  e.,  in  the  hemisphere  containing  Mare  SorouitatisL« 

The  optical  and  physical  librations  in  longitude  and  latitude  have  been 
computed  with  elements  and  formube  given  on  page  xiii,  and  their  sum»  ait^ 
given  in  the  second  and  third  colunms,  respectively,  the  phy^cal  librHtiou 
being  given  separately  in  the  fourth  and  fifth  colunms.  The  Suu*8  e^tJeuiw 
graphic  colongitude  (90**— longitude)  and  latitude  and  tho  pi^ition-anjrlo  of 
the  Moon's  axis,  C,  in  the  sixth,  seventh,  and  eighth  columns,  resjHH^tiTt^ly,  have 
all  been  corrected  for  the  effect  of  physical  libra t ion. 

When  the  libration  in  longitude  is  positive,  the  mean  center  of  the  disk  is 
displaced  toward  the  east — that  is,  the  region  thus  cxjm>sih1  to  view  is  on  the 
west  limb — and  when  the  libration  in  latitude  is  positive  the  mean  center  of 
the  disk  is  displaced  toward  the  south — that  is,  the  region  thus  ex|K>sotl  to 
view  is  on  the  north  limb. 

The  altitude  of  the  Sun,  A,  at  any  given  time  above  the  horixon  of  any 
point  on  the  Moon  whose  selenographic  longitude  and  latitude,  X  and  />,  an> 
known,  may  be  computed  from  the  foUoi^ing  formula,  tho  Sun's  Belenogra))hio 
longitude  and  latitude  being  denoted  by  Zq  and  &q,  respt^ctively: 

sin  -4.  =»  sin  Sq  sin  fi  +  cos  5q  cos  /3  voa  (Iq  —  X) 

Pages  620-621  contain  the  data  with  reference  to  tho  ilhiminated  disks  of 
Mercury  and  Venus.    The  angle  0  is  the  angle  which  the  arc  of  the  great  circle 
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from  the  planet  to  the  Sun  makes  with  the  arc  from  the  planet  toward  the  irest, 
measured  in  the  direction  west,  north,  east,  south.  It  is  measured  from  (f  to 
360^.  We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cvs^ 
makes  with  the  meridian,  the  positive  direction  of  the  meridian  being  toward 
the  north,  and  the  positive  direction  of  the  line  of  cusps  that  in  which  a  person 
following  this  line  would  have  the  illuminated  portion  of  the  disk  on  his  r^t 

Pages  622-625  contain  the  Ephemeris  jar  Physical  Observations  of  Man, 
The  quantities  here  given  have  been  corrected  for  aberration,  so  that  in  vsasig 
them  they  should  be  interpolated  to  the  actual  time  of  observation. 

P  is  the  position-angle  of  the  axis  of  rotation  measured  eastward  from 
the  north  point  of  the  disk. 

Aq  and  ^0  are  the  planetocentric  right  ascensions  of  the  Earth  and 
Sun,  respectively,  measured  in  the  plane  of  the  planet's  eouator  from  its  vcmal 
equinox. 

Dq  and  Dq  are  the  planetocentric  declinations  of  the  Earth  and  &in, 
respectively,  referred  to  the  planet's  equator. 

Q  ^  Sb  the  planetocentric  longitude  of  the  Sun  measured  in  the  plane  of 
the  planet's  orbit  from  its  vernal  equinox. 

Ic  is  the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to 
the  area  of  the  entire  apparent  disk  regarded  as  circular. 

i  is  the  angle  between  the  Sun  and  the  Earth  as  seen  from  the  planet. 

2  is  the  angular  value  of  the  greatest  defect  of  illumination  as  seen  from 
the  Earth. 

Q  is  the  position-angle  of  the  radius  of  the  disk  which  passes  through  ^ 
point  of  greatest  defect  of  illumination — that  is,  of  the  radius  perpendicular 
to  the  line  joining  the  cusps.  It  is  measured  eastward  from  the  north  point  of 
the  disk. 

The  colunm  headed  Central  Meridian  contains  the  longitude  of  the  nieriifian 
which  bisects  the  disk,  measured  from  the  adopted  zero  meridian. 

The  columns  headed  Mean  Time  oj  Transit  of  Zero  Meridian  contain  tbe 
Greenwich  Mean  Time  of  every  transit  of  the  zero  meridian  across  the  aetoal 
center  of  the  disk. 

Page  626  contains,  for  the  Satellites  of  Mars,  the  diagram  of  their  orlHts 
and  the  times  of  their  elongations. 

Pages  627-630  contain  the  Ephemeris  Jor  Physical  Observations  of  Jupiter, 

The  colunms  headed  Central  Meridian  contain  the  longitudes  of  Uie  merid- 
ian which  bisects  the  disk,  measured  from  the  adopted  zero  meridian  of  System  I 
and  System  11,  respectively. 

The  column  headed  Correction  jor  Phase  contains  the  corrections  to  be 
applied  to  the  longitudes  of  the  central  meridian  to  obtain  the  longitudes  d 
the  meridian  bisecting  the  illuminated  disk. 

The  colunm  headed  Transit  of  Zero  Meridian  contains  the  Greenwich 
Mean  Time  of  every  fifth  transit  of  the  zero  meridian  across  the  center  of  the 
illuminatod  disk. 

The  quantities  in  the  remaining  colunms  on  pages  627-628  are  the  same 
as  those  defined  under  the  Ephemeris  for  the  Physical  Observations  of  Mars, 

Pages  631-655  contain,  concerning  the  Satellites  of  Jupiter,  Uie  diagram 
of  the  orbits  of  Satellites  I-V,  the  times  of  conjunction  of  Satellites  I-B'. 
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he  times  of  elongation  of  Satellite  Y,  the  differences  in  right  ascension  and 
leclination  between  Jupiter  and  Satellites  VI  and  VII,  and  the  phenomena 
i  the  Satellites  I-IV  together  with  their  configurations. 

Page  656  contains  the  Magnitude  of  Saturn  and  the  Elements  of  the  Rings. 

Pages  657-665  contain,  concerning  the  SaieUites  oj  Saturn,  the  diagram  of 
he  orbits  of  the  seven  inner  satellites,  the  times  of  elongation  for  the  first  eight 
atellites,  the  differences  in  right  ascension  and  declination  between  Saturn 
tnd  Phoebe,  the  ninth  satellite,  and  tables  for  predicting  the  position-angles 
ind  distances  from  the  center  of  the  planet  of  the  first  eight  satellites. 

Page  666  contains  the  diagram  of  the  orbits  of  the  satellites  of  Uranus^ 
ogether  with  the  times  of  their  elongations. 

Pages  667-668  contain  tables  for  predicting  the  position-angles  and  dis- 
ances  from  the  center  of  the  planet  of  the  satellites  of  Uranus  and  Neptune. 

Page  669  contains  the  diagram  of  the  orbit  of  the  satellite  of  Neptune^ 
ogether  with  the  times  of  its  elongations. 

Pages  670-671  contain  the  Phenomena,  or  the  configurations  of  the  Sun, 
ifoon,  and  planets,  expressed  in  the  symbols  of  page  xx.  The  predicted  times 
>f  the  conjunctions,  quadratures,  and  oppositions  of  the  planets  with  respect 
jo  the  Sun  are,  respectively,  the  instants  when  the  longitude  of  each  planet 
iiffers  from  that  of  the  Sun  by  0®,  ±90*^,  or  180*^.  For  the  conjunction  of 
ixe  planets  with  the  Moon  and  with  each  other,  the  predicted  times  are  the 
nstants  when  the  two  bodies  have  the  same  right  ascension.  In  the  case  of 
conjunction  the  degrees  and  minutes  to  the  right  indicate  the  difference  of 
leclination.  Thus,  d  s  €  ....  <?  —  4**  22'  would  be  read  ^'Conjimction  of 
kiars  with  the  Moon,  Mars  4*^  22'  to  the  South." 

These  pages  contain  also  the  beginning  of  the  seasons;  the  perihelia  and 
tphelia  of  the  planets,  including  the  Earth;  the  passage  of  the  planets  through 
.he  nodes  of  their  orbits  upon  the  ecUptic;  the  time  of  Mars'  nearest  approach 
x>  the  Earth;  the  time  of  the  greatest  brilliancy  of  Venus;  and  the  date  of 
unar  and  solar  eclipses,  with  their  aspect  as  seen  from  Washington. 

Pages  672-681  contain  the  Positions  of  Observatories,  together  with  a  list 
>f  the  authorities  from  which  the  positions  are  obtained.  The  tabular  arrange- 
nent  is  self-explanatory. 

Page  682  contains  two  examples  in  the  computation  of  lunar  distances^ 
^hich  are  inserted  because  lunar  distance  tables  are  no  longer  published. 

Pages  683-707  contain  a  series  of  tables  numbered  from  I  to  VII. 

Table  I — For  Finding  the  Latitude  hy  an  Observed  Altitude  of  Polaris. 

Table  II — For  converting  Sidereal  into  Mean  Solar  Tim>e. 

Table  III — For  converting  Mean  Solar  into  Sidereal  Time. 

Table  IV — For  Finding  the  Azimuth  of  Polaris  at  AU  Hour  Angles. 

Table  V — For  Finding  the  Azimuih  of  Polaris  at  Elongation. 

Table  VI — For  Finding  the  Times  of  Upper  and  Lower  Culmination  of 
Polaris. 

Table  VII — For  finding  the  Apparent  Place,  Time  of  Upper  CulmiruUion, 
ind  Time  Interval  between  Upper  Cvlminaiion  and  Elongation,  of  Polaris. 
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Page. 

Abbreviatioiis xx 

Aberration,  Constant  of xviii 

of  the  Sun 3 

A<^emar  (Alpha  Eridani),  Apparent  Place 328 

Mean  Place 217 

Age  of  the  Moon 118 

Alcyone  (Eta  Tauri),  Apparent  Place 348 

Mean  Place 219 

Aldebaran  (Alpha  Tauri),  Apparent  Place 364 

:  Mean  Place 219 

Algol  (Beta  Persei),  Apparent  Place 343 

Mean  Place 218 

Alioth  (Epsilon  Ursse  Majoris),  Apparent  Place 420 

Mean  Place 224 

Alkaid  (Eta  Ursse  Majoris),  Apparent  Place 424 

Mean  Place 224 

Alpha  Ganifl  Majoris  (Sinus),  Apparent  Place           ........  374 

Mean  Place 221 

Orbit  Position xii 

Parallax xi 

Alpha  Canis  Minoris  (Procyon),  Apparent  Place 381 

Mean  Place 221 

Orbit  Position xii 

Parallax xi 

Alpha  C^entauri,  Apparent  Place 431 

Mean  Place 225 

Orbit  Position xii 

Parallax xi 

Al]^  Ursse  Minoris  (Polaris),  Apparent  Place 232, 707 

Mean  Place 231 

Polaris  Tables 683 

Alpheratz  (Alpha  Andromedee),  Apparent  Place 316 

Mean  Place 217 

Altair  (Alpha  Aquilse),  Apparent  Place 476 

Mean  Place 228 

Parallax xi 

Anniversaries  and  Festivals xvl 

Antares  (Alpha  Scorpii),  Apparent  Place                                                                          .  448 

Mean  Place 226 

Aphelia  of  Planets 670 

Apogee  of  Moon 117 

Apparent  Place  of  2  Aquilse,  Example  of  Iteduction  to 716 

Places  of  790  Standard  Stars 316 

of  35  Circumpolar  Stars 232 

of  826  Stars,  Index  to 736 

Arcturus  (Alpha  Bo6tis),  Apparent  Place 428 

Mean  Place 224 

Ariel,  First  Satellite  of  Uranus 666,667,668 

739 
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Easter,  date  of xvi 

Eccentricitiefl  of  the  Orbita  of  the  Earth  and  Planets xix 

Eclipeee,  Solar  and  Lunar  Elements  and  Circumstances  of 558 

Solar,  Besselian  Elements  of 561, 563, 565 

Charts  of following  pages  562,564 

Correction  to  Elements  of xii 

Example  of  the  Computation  of       ...*...        .  724 

Ecliptic,  Obliquity  of 3 

Election  Day,  Date  of xvi 

Elements  of  Planetary  Orbits xix 

Elongations  of  Planets 670 

of  Satellites 626,632,658,666,669 

Elongation,  Azimuth  of  Polaris  at,  Table  V 700 

of  Polaris,  Time  Interval  from  Upper  Culmination,  Table  VII    .  707 

Enceladus,  Second  Satellite  of  Saturn 657,659,662,664 

Epact xvii 

Ephemeris  for  the  Meridian  of  Greenwich  (Part  I) 1-198 

of  Washington  (Part  II) 199-555 

Equation  of  Time  for  Greenwich  Mean  Noon 2 

for  Washington  Apparent  Noon 514 

Equator,  Moon's 611 

Equinoxes,  Date  of 670 

Errata viii 

Example  of  the  Computation  of  Lunar  Distances 682 

of  Occultations 731 

of  Solar  Eclipses 724 

Reduction  of  Stars  to  Apparent  Place 716 

of  the  Sun 712 

Festivals,  etc xvi 

Fomalhaut  (Alpha  Piscis  Australia),  Apparent  Place 503 

Mean  Place 230 

Geocentric  Ephemerides  of  the  Planets 134 

Latitude  of  Observatories,  Reduction  to 672 

Golden  Number xvii 

Gravity,  Acceleration  due  to xviii 

Gaussian  Constant  of xviii 

Greenwich  Ephemeris  (Part  I) 1-198 

Hayford's  Spheroid xviii 

Heliocentric  Coordinates  of  the  Planets 142 

Hyperion,  Seventh  Satellite  of  Saturn 657, 660, 663, 665 

lapetus,  Eighth  Satellite  of  Saturn 657,660,663,665 

Index>endent  Star-Numbers 206, 214 

Example  of  Reduction  with 717 

Exclusive  of  short-period  Terms 214 

FormuUefor 200 

Ixiadiation xiii 

Julian  Period xvii 

Jupiter,  Distance  from  Earth,  logarithm  of 174 

Elements  of  Orbit  of xix 

Ephemeris  for  Physical  Observations  of 627 

Elements  used xiv 

Greenwich  Transit  of 174 

Heliocentric  Longitude  and  Latitude  of 182 

Horizontal  Parallax  of 174,548 

Radius  Vector  (Distance  from  Sun),  logarithm  of 182 

Reduction  to  Orbit 182 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon      ....  174 

at  Washington  Transit       ....  548 
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liars,  Semidiameter,  Adopted  Constant  of xix 

Apparent 162,546 

Sidereal  Time  of,  Passing  Meridian 546 

Stellar  Magnitude  of                                         546, 622 

Washington  Transit  of 546 

ifass  of  Planets xix 

tfean  Places  of  790  Standard  Stars 217 

of  35  Circumpolars 231 

of  Stars  Occulted  by  the  Moon 566 

tfean  Solar  into  Sidereal  Time,  Table  III 691 

Mercury,  Apparent  Disk  of 620 

Distance  from  Earth,  logarithm  of 134 

Elements  of  Orbit  of xix 

Greenwich  Transit  of 134 

Heliocentric  Longitude  and  Latitude  of 142 

Horizontal  Parallax  of 134,538 

Occultation  of 677 

Radius  Vector  (Distance  from  Sun),  logarithm  of 142 

Reduction  to  Orbit 142 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon     ....  134 

at  Washington  Transit          ....  538 

Semidiameter,  Adopted  Constant  of xix 

Apparent 134,538 

Sidereal  Time  of,  Passing  Meridian 538 

Stellar  Magnitude  of 620 

Washington  Transit  of 538 

Meridian  Passage  of  Jupiter 174,548 

of  Mars 162,546 

of  Mercury 134,538 

ofMoon 118,522 

of  Neptune 197,554 

of  Saturn 184,550 

of  Sun 514 

ofUianus 193,552 

of  Venus 150,542 

Mimas,  First  Satellite  of  Saturn 657,658,662,664 

Miia  (Omicron  Ceti),  Apparent  Place 335 

Mean  Place 218 

Mizar  (Zeta  Ursn  Majoris),  Apparent  Place 422 

Mean  Place 224 

Used  lor  finding  time  of  Culmination  of  Polaris  (Table  VI) 706 

Month,  Length  of xviii 

Moon,  Age  of,  Greenwich  Mean  Noon  and  Midnight 118 

Apogee  and  Perigee 117 

Bright  Limbs 522 

Corrections  to  the  Long.,  Lat.,  and  Ilor.  Parallax  of  the xii 

Culminations,  upper  and  lower.  Meridian  of  Washington 522 

Distance  from  Earth,  Mean xviii 

Eclipses  of,  Elements  and  Circumstances 558 

Ephemeris  for  Physical  Observations  of      .           612 

Formulae  used xiii 

Hourly 26 

Equator,  Position  of 611 

Libration,  Formulae  for  computing xiv 

Longitude  and  Latitude  of 118 

Formulae  for ix 

Longitude,  Mean 118 

True 61^ 
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:,  Hoikontal,  of  Mercury 134,538 

ofMoon xviii,  lis,  522 

of  Neptune 196,554 

of  Saturn 184,550 

of  Sun 2 

ofUranuB 193,552 

of  Venus 160,542 

Solar,  Constant  of ix,  xviii 

Pendulum,  Length  of  Seconds xviii 

Perigee  of  the  Moon 117 

Longitude  of  Moon's 611 

Perihelia  of  Planets xix,  670 

Phases  of  Eclipses  of  Jupiter's  Satellites 637 

of  the  Moon 117 

Phenomena,  Eclipses,  Occultations,  Satellites,  etc.,  Part  III 557 

of  Jupiter's  Satellites 636 

Planetary  Configurations 670 

Phobos,  First  Satellite  of  Mars 626 

PhcBbe,  Ninth  Satellite  of  Saturn 657,661 

Physical  Observations  of  Jupiter,  Ephemeris  for 627 

of  Mars,  Ephemeris  for 622 

of  the  Moon,  Ephemeris  for 612 

of  the  Sun,  Ephemeris  for 610 

Planetary  Configurations 670 

Orbits,  Elements  of xix 

Planets,  Aspects  of 670 

at  Greatest  Brilliancy  (see  Stellar  Magnitude  under  each  planet) 

at  Stationary  Points 670 

in  Ascending  and  Descending  Node 670 

in  Conjunction 670 

in  Elongation 670 

in  Opposition 670 

in  Perihelion  and  Aphelion 670 

in  Quadrature 670 

Occultations  of     .        .        .  571, 572, 575, 577, 578, 581, 583, 586, 594, 597, 600, 603, 606, 609 

Semidiameters  of xix 

Signs  of XX 

Polaris  (Alpha  UrsoD  Minoris),  Apparent  Place 232, 707 

Azimuth  of,  at  All  Hour  Angles,  Table  IV 694 

Azimuth  of,  at  Elongation,  Table  V 700 

for  Finding  the  Times  of  Upper  and  Lower  Culminations  from  Observations  in 
Connection  with  Zeta  Uraee  Majoris  (Mizar),  S.  P.  and  Delta  Cassiopeke,  S.  P., 

Table  VI 706 

Mean  Place 231 

Table  I,  for  Determining  Latitude  by  Observations  of  Polaris     ....  683 
Time  of  Upper  Culmination,  and  Time  Interval  between  Upper  Culmination 

and  Elongation,  Table  VII 707 

Pole  Star  (see  Polaris). 

Pollux  (Beta  Geminorum),  Apparent  Place 382 

Mean  Place 221 

Precession,  General xviii 

in  Longitude   .  • 3 

Fkocyon  (Alpha  Canis  Minoris),  Apparent  Place 381 

Mean  Place 221 

Orbit  Position xii 

Parallax xi 

Quadrature  of  Planets 670 
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Signs  of  the  Zodiac 

Sirius  (Alpha  Can  is  Majoris),  Apparent  Place 374 

Mean  Place 221 

Orbit  Position xii 

Parallax xl 

Solar  Cycle xvii 

Ephemeris 2,514 

into  Sidereal  Time,  Table  III 691 

Solstices 670 

Spheroid,  Hayford's xviii 

Spica  (Alpha  Viiginis),  Apparent  Place 422 

Mean  Place 224 

Stars,  Apparent  Places  of  790  Standard 316 

of  35  Circumpolar 232 

Elements  of  Occultations 571 

Example  of  Reduction  to  Apparent  Position 716 

Formulfi  for  Reduction  to  Apparent  Position xi,  200 

Index  to  the  Apparent  Places 736 

Mean  Places  for  Beginning  of  the  Year,  of  790  Standard 217 

of  35  Circumpolar 231 

of  Stars  Occulted  by  the  Moon                .  566 

Occultations  visible  at  Washmgton 607 

Star  Numbers,  Besselian  and  Independent,  omitting  short-period  terms  214 

Besselian,  including  short-period  terms    .                                                .  202 

Formulae  used  in  Computing x,  200 

Independent,  including  short-period  terms 206 

Sun,  Aberration  of 3 

Constant  of xviii 

Coordinates,  rectangular 18 

Formulfi  for ix 

Distance  from  Earth,  Mean xviii 

Distance  from  Earth  at  Gr.  Mean  Noon,  logarithm  of 3 

Eclipses  of,  Charts foUowing  pages  562, 564 

Elements  and  Circumstances  of 558, 670 

Example  of 724 

Ephemeris  for  Physical  Observations  of 610 

Formulse  used xiii 

Examples  in  the  Reduction  of 712 

Longitude  and  Latitude,  Greenwich  Mean  Noon i  3 

Mean,  R.  A.  of,  at  Greenwich  Mean  Noon /       .        .  2 

Parallax,  Constant  of .        .        .  ix,  xviii 

Horizontal 2 

R.  A.  and  Decl.  at  Greenwich  Mean  Noon 2 

at  Washington  Apparent  Noon 514 

Semidiameter,  Adopted  Constant  of xiii,  xix 

Apparent 2,514 

Sidereal  Time  of,  Passing  Meridian 514 

Symbols  and  Abbreviations xx 

Synodic  Month,  Length  of xviii 

Periods  of  the  Planets xix 

Satellites 631,657 

Terms  of  Short  Period  in  the  Nutation 215 

Tethys,  Third  Satellite  of  Saturn 657,659,662,664 

Thanksgiving  Day,  Date  of xvi 

Time,  Equation  of  at  Greenwich  Mean  Noon 2 

at  Washington  Noon 514 

Mean,  of  Greenwich  Sidereal  Noon 3 
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